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f he present jnvejjtiori rcialcs lo purine derivalives fuid their use In therapy, in piuticular, the 
5 present imentioji relates to the treatment of disoi-dejs in which the reduction of purii«rgic 
neutotratismissioji could be beneficial The inventioii leJates in particular to blockade of 
adenosine receptors and particaiariy adienositie Aza receptors, and to the treafraent of 
movement dtsonders saeh as Parkinson's ^sease. 

10 Movement disorders couslitute a serious health problem, especially amongst the elderly 
sector of {he popiilation. These movement disorders are ottcn the resiiit of brain ieiicns. 
Disnrctcrs tnxoHni-ig the ba^ai ganglia \\hsch rcj^ait in trsovcmem disordeis :nt.'iiide 
Faiidiison's disease, HwjtingtoTj's chorea and Wilson's disease. Furdiennoi'e, dysldnesias 
oiien arise as sequelae of eereforai ischaenaa and other neurological disordei-s, 

15 

There are four classic symptoms of Parkinson's disease: tremor, rigidity, akinesia and 
postural changes. The disease is also commonly associated with depression, demenda and 
overall cegtu'tive; decline. Farldnson's disease has a prevaJence of i per 1,000 of the total 
population.. Hie incidenGe inioeases to I per 100 for those aged over 60 years. 
20 X>egeneraticm of dopaminergic neurone in the substantia nipra attd the subsecjuent 
reductions in interstitial concentratioas of dopainine in tite striatum are critical to the 
devefopmeat of Parkinson's disease. Some 80% of cells from tlie sabstantia nigra need to 
be destroyed before the ciimc^ symptoms of Parkinson's disease are manifested. 

25 €urrei3t strategies for the treatment of Parkinson's disease are: based oil tnm&ihltter 
Jt!placement therapy (I.,'djhydroxypheny}acetic acid (L-DOPA)), inhibition of monoaiTiine 
oxidase k'g. Dt-prcnyr^), dopamine nrceptor agonists (e.g. broi-nocripunc and 
aponiorphmcl and anticholinergics (e,g, benztrophine, tjqjhenadrine) Iraiistniltt;;- 
replacement therapy in particuJaj- does not provide consistent cijni*.'al benont tspeoiaii; 

30 after prolonged tmatment when "on-off ' symptoms develop, and thii, txeatmcnt has also 
been associated with involuntary movemetns of atlietosis and chorea, nausea and vomiting. 
Additionally current tlterapies do not treat the underlying neurodegenerative disoi'der 
i-esuhing in a continuing cogiiitive decline in patients. Despite new drug approvals, there is 



still a mecHcitl need in terms of ;;Vipro\od therapies for ;r.uvf;:v,cai disoi-def^, especially 
Fariansojvs disease. In pmicukii-, effective ?.reatmen!r> requiriiig less fjequetu dosing, 
e^fec^i^'e trcatmenis which are associated with less severe Vidc-eifccis, and effective 
tieatmeats which control or ixsverae the uncieriyiag neurodegeneratjve disorder, are 
5 reqaimd. 

Blockade of Aj adenosine receptors has recently been implrcated in the tiieatinent of 
njovement disorders such as Parkinson's disease (Richardson, PJ. et al. Trends Pharmacol. 
Set 1997, 18, 338-344) and in the teatnmnt of cerebral ischaemia (Gao, Y. and Pbillis, 
10 J. W., Life Sci 1994, 55, 61-65). The potential utjlity of adenosine Asa jeceptor antagonists 
in the treatment of movement disortleis~such~as-PjsrM«sofi's Disease has i-ecently been 
reviewed {Mally, J, and Stone, T.W., CNSBmgs, .1998, 10, 311-320), 

Adenosine ia a naturaily occurring purine riUckcH;de which has s wjcie vanciy of wefl- 
15 documented reguLiiory A actions and physiological effects. The central nervous system 
(CNS) effects of ihi^; onriogenoas nucleoside have atti:ac(»d particular attention in dnsg 
discovery, owing to the therapeetic potential of purinergic agents in CNS disordei^ 
(Jacobson, K-A, et ai, I Med. Chem 1992, 35, 407-422). This therapeutic potential has 
resulted in considerable recent reseaix5h endeavour witWn Uie field of adenosine receptor 
20 agonists and antagonists (Bhagwhat, S.S,; Williams, M, 22^, Opin. Titer, Patents 1995, 
5,547~SSS), 

Adenosine receptors i-qpresent a subclass (Pi) of the group of purine n^3cleo^ide and 
nucleoside re-ceptore known as purinoreceptors, Tl'je main pharmacologicaOy di.'5tinct 
25 adenosine lecepior subtypes are knox^r. as Ai, A:a; Mb (of high and low affiniiy > and A3 
(Fredhoiin, B.B., iiL, PhammcoL Rev. 1994, 46, 14.3-156). The adenosine receptors, are 
present in the CNS (]Pxe^olm,B.B,,NewsPhysioL $ei\, 1995, 10, 122-128). 

The design of Pj recepior-medtaled agents iuts been re.viewcd (Jacobson. K.A„ Su:Kuki, F,, 
30 Drug Dev. Res., 1997, 39, 289-300; Baialdi, P.O. et al. Chirr. Med. Chem. 1995, 2, 707- 
722), and sach compounds are claimed to be useful in the treatnient of <^rebral ischemia or 
neurodegenerative disorders, such as Parkinson's disease (Williams, M. and Bumstock, 0. 
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Pt'-inni^ic Apr lOui 111'. 1 \p h'n m ^ 1' ! ditoi Jacob5»on, Kenneth A , Jarvis, 

I' has htci ,y^tv.iaitd xanthine den\<>nves %\\Jci w cdftOi.c nus ftJe? a toiiii 
5 tuamtnt foi atifcntKrj-Lkfii.il hypaacu\it\ disusdo. ^M-^^^^^' ^ i.'unCnj uf ^^u'iK'^ ha-^'C 
demonstrated a benettcjal effect of ^,atfeme an comiojlhag tlie i>ynii^u)ms» ot i\DHD 
(Oaffinkel B,D. et aL FsycMatiy. 19S1, 2^. 3y5-401) Antagonasni of adem:s.iin. receptors 
IS thought to account for the majonty of the behavioural effects of caffetne m hitmaos and 
thus blockade of ade«o?i«e Asa receptors may account tor the observed effects of caitetne 
to in ADHD patients. Therefore a i,elec»ve Asa receptor aiitagomsl may provide an effective 
treatinentforjyJIlD but without tJicanw^ated-side-effeets. assocjated with coitent therapy 

Adenosine j-eceptoss have been i<^copMi.cd to plav an iniportant ro'c in itgvhtion oi sleep 
p<jrenis, jihI irukv'd .I'knos isl, ^aitauh !^ -^ l' as L.dtv.inc Cs.cn puicnt i^hsMah'ut oftect& 
15 int. .<m he .sui to n.t>u>rw ^.j ^lol it-s"^ 'f osKm k«'<er 1 o a/ '^uence iW, 276, 
P')-^ R.tont t uih tK^ -aji^t ^ il^A subs? i tnt Twn of t h ,n.noRS of adenosine m 

leguiating i^^av Jb tntduitcd throiign the -idi-noiiuc A^a icceplor ^Satoh, S , tt ai Pror 
A'dtl Atad, Sd . USA, 19%) Thus, a select ve A2j> leceptoi antagonjs.t na> be of benetU m 
totHJletacting excessive sleepmess m sieep disorders such as hjf^rsomnsa or naK,ol«,pi*y 

20 

It has receBtiy b€«a observed that patienrs with major depression demcajstrate a bteted 
response to adenosine agomst-mduced stimalatton in platelets, suggesting that a 
dy&regulation of Aja leceptoi function may occur dunng depression (Berk, M et al. 2001, 
h'tr Afeu)vpsvch?pImfm(teol H, 183-186) Expenmental evidence sn animal models has 
25 ilwwn thai hieokade of A>a reotptoj function confer; antidepressant ai.ti\'t\ {LI Yacoubi 
M ct ai J PhanmcoL 2001, 134, b8 77). fftus, A^a. receptor antixjojusts uay ortei a 
lio^eJ dkj.j.p\ for the treatmeiit of m&yat depression and other attective disoiders in 
patien!.s- 

30 The phannacology oi adenosine A^ receptors hai. been ievicv\cd vOng'ia, h bie;.ho>m, 
B:B Trends Phanmcol Set 1996, 17(10), 364-372), One potential underlying mechanism 
m the aforementioned treatment of movement drsordeis by the blockade of A2 adenosine 
ix?ceptois IS the evidence ot a fimctional hnk betxveen adenosine A2A receptors to dopamine 
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D? receptors m \hi CN*^ Some of the eaily sUidics (e.g Irene S ct ai , SrniiiiatioTi of 
high-affinity adenu^jno A? recopruis dec-i-a'^ss the affmU^ of vioivunsi^t Th -eccptors in tat 
v-inaiil nicnunants. Pfoc \a: -.ii^'i ^s. v S \ i^^^^] 72^&-4i) have ba-n 
sunimanvsed m Xsno more teccnt artjcics (Fuxe> K. et uL, AiL'nomu Adanm Nucleotides 
5 Mol Bhl Megr. Physiol, [Proc, M. Symp.] 5tb (1995), 499-507. Edilors: BeiardiueHi, 
hmz\ Pelleg, Amir. Publisher: Klawer, Boston, Mass.; Ferre, S, et at, Tretids Nmrosci. 
1997, 2a 482-485). 

As a lesuh of these investigations into the ftmctionaJ role of adenosine Az^ receptors in the 
10 CNS, es.peciai!y in vivo studies linking recepioni mth catalepsy (Ferre et a/,. Neurosci. 
_i^^rr-.-'95i J.?0.,I62-4;-M&ndfene. $.K -ct aL, Em Z^FimnmcoL 1991. 32S, 135-141) 
mst -^ii^.Uionv '..<\c Hor , ..oo i-<^ . i.- U which sdecuveiy bind to adenosine Aza 
K^oplor- js pukTi . N e '.v.? I L.d- .cnf- ior Pdrkin.soi5V disease 

15 \Yh.i\^ many Oi rho poitntial anigs ioi ireairaent ol Parbrsor's disease r.avc shov\'n benefit 
in the {reatrncnt of movement disorders, an advantage of adenosmc A^a antagonist therapy 
5S that the underlying neurodegeaerative disorder may also be treated The neuroprotective 
effttct of adenosine Aja antagonists has been reviewed (Ongini. E ; Adami, M; Ferri, C; 
BeitorelH, R., Amt K ¥. Acad. Sci, 1997. 825(Ne«ropKJtective Agents), 30-4S}. lit 

20 paitiGiilar, compeUiBig recent evidence saggests tliat blockade of A^a receptor function 
confers neuroprotection against MPFP4nd«ced neurotoxicity in mice (Ghen* i-F,, X 
Nmrosci. 2001, 21, RG143). hi ad^tion, sevi^ai recent smdies have ^own that 
consumption of dietary caffeine, a IsJiown adenosine Am receptor antagoni.st, is associated 
with a reUnctid risk of Parkinson's disease in man (Asoherio, A. et al. Aim NetuoL 2001, 

25 5o 0^^ Ross G W, et al.. JAMA, TOOO, 283, 2674-0) fhns, Am receptor antagonists 
ni<-i> onsi .\ novel tjeatment for conieirsng neuioprotectiun m neurodegenemtsve diseases 
stich as Parkinson's disease. 

\;iiithme dcfjvattvcs have been djsclosed as adeno^int; recepioi tJitatKr.'<;ti> as jseful for 
30 ticating various diseases caused by hypeifunetionmg of adenosine A^ receptois, such as 
Paj-ktnson's disease (see, for example. BP-A-565377). 
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Oac p!Oifttnt>r){ \ iji^hint'-dcnvcxi adenoMne A^*, seiectsM; ancagoms;. CSC [8-(3- 
< hiou\sni)]Valluj)ol [hcoU^o-n iH al. FEm let! . W.y\\ \4lW, 

TheophyUme (IJ-dimethyixantlBtje), a broiichodiiator drug which i$ a mixed aiitagonjst 'at 
5 adenosme Aj and Aa^^ leceptojs, hsm studied dMcaJIy, To deiemiine whete- a 
fommiation of tiiis adenosine receptor antagonist woidd be of value in Parkinson's disease 
an open trial was conducted on 15 Parkin^oraan patients, treated for up to 12 weeks with a 
slow release ora! theophylline preparatioii (150 mg/day), yielding serum thcophyllme icveis 
of 4.44 mg/L afte one week. Tht patients exhibited significant improvements i« mean 
10 objcctiv'e disability scores and XI reported jnodej^te or njarked subjective improvement 
.(MaOy. J., Srone.XW. J^Bharm. PJm-macoL 1994, 46, 515-5] 7>. 

KP !78i'? [(E)-$-(3,4-dime0iox>siyrylVi,5 U'piopyi-" nK'thyi\<.imhHic] t<s ieiective 
<x{enosH5e leceptoi cjiuagoiust xhx uai aJunm&tiaUon si,iijuf'C<.iin!> ^xUiehor^ireJ 

15 ihe cauik'pttc rc^po«\cs induced hs inls>.t eri-bio\e'Tiir>(..iilar adnvt"! >siTah<>n ot aTi adenostne 
A:, icceptor agoniM, i OS '^l(->^(^ ki M^'^'^ also n^duced the caidepsy mdaoed by 
halopendoi and leserpine. Mojeovej, KF i7S37 potentiated the anlicataicptic eifccts of a 
subthreshold do&s of L-DOPA plus benserazide, suggesting that KF 37837 is a centrally 
active adenosine Asa receptcK- antagonist and that the dopaminergic function of tiie 

20 nigrastriatai pathway is potentiated fey adenosme A^j^ nseeptor antagonists (Kanda, T, et aL, 
Eur. J. Pharmacol 1994, 256, 263-26S), The structure activity relationship (SAR) of KF 
17837 has been published (Shimada, X. et aL, Bioorg. Med Chem, lett. 1991, 7, 2349^ 
2352). Recent data has also been piX)VJded on the receptor aaitagonist KW-6002 
(Kuwana, Y et at., Soc. NeuroscL Abstr. 1997, 23, 119,14; and Kanda, T. et aL, Amu 

25 NmroL 1998, 43(4), 507-513). 

Now .lOiiAantlune sttootittes shiumg th,-s,- p -s^'nna' 'logical piopertios ■•t.c'j dc SCH '=^S2M 
and it? d.jnvati\e4. (Oaiaid., PG CT uL, P>ra/oloH-3-Lj-i,2 4 {n.i,''o;ol 1,5 cjfyn.ijtjUnii 
D^^nvaSiYON Poicisi ,md Sc v"vti^c A-^A Adenosine Antagom^ts J Mfu Chnn l"t)6, 
30 i 164-71). sen 58261 (7-(2-phenyletbyi)-5-ammo-2^2-mra)-p>ra?ulo { 1,3-eJ-l 2,4- 
tna/oioll,5-cj pynjmidine) is reported as effective in tbe treatment of movement disorders 
(Ongim, E, Drug Dev, Kes, 1997, 42(2), 63-70) md has been followed up by a later sciles 
of compounds (Baraldi. P,G, a aL, J. Med Chem. 1998, 41(12), 2126»2i33)- 
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The foregoing djsciission mdicaies thai a potentially effective (reatment for rooveiMiu 
disorders in bumans would comprise agenls which act as aTitagonisis ai adenosine Asa 
receistois, 

5 

It has now been found th&t purine derivadves, which are stracturally anrelated to known 
adenosine reospior antagonists, exhibit unexpected aniagonist binding affinity at adenosine 
(P{) rece^tm^t, and jn paitiealar at the adenosine Aza receptor. Such compoitnds may 
iherefore be usefid for the treatment of disorders in which the blocking of p«iiae receptors, 
10 pamcuVarly iidenoiixie receptors and more particularly adenosine- Aja receptors, may be 
Iveneficiiij. in pfirttcular such compounds may be suitable for the treatment of movement 
di.sorders, such as d^s<^rder^ of the basal giWglif^ which result in dyskinesias, Disordiir? of 
particakr interest in die present invendon include Parkinson's disease, Akheinier's disease, 
spastieityi, Buntitigton's chorea and Wilscm^s disease. 

15 

Such compounds may also be particularly suitable for the treatment of depression, 
cogiutive or memory impairment iociuding Alzheimer's disease, acute or chroaic pain, 
ADi^, narcoieissy or for ne^ 

%0 According to the presetit invenl4on there is provided f^^ use of a compound of formula (J)i 




I 

wherein 

Ri is scifcied from alkyi, aryl, aikoxy, aryioxy. thioalkyl, thioar>'l, CN, halo, NR5R6, 
25 NRiCORs. NR4CONK5RS, NR4CO2R7 and NR4SOaR7; 



is selected trorn O or S-conuxmrns. heteroaiyj gxoyps, wherein ihe heteroajyi group is 
iitivhta 1.U an nnNatin«<t'u c lH «u n x idj^vt-n To ont oj O oi s 

ber^ioatomt^^ oUjcj th<sn 0£Ji>>oaho oisubsuutcd ncKioaiU eioops 
K. 5s St laui'd horn H alVyl, COR$ CONfR^R^o COMlsNRyR , . CO^Ki SOrRn. 
5 R4. R .<nd R , die mdcpcndentlv -^eic^-ted from H, alkvt ^md fi«\l >)r wheic R5 and Rj; are m 
an (NR5R0) gioup then R', and Rf, may be linked to a heteiocychc group; 
R-? IS selected fsom Myl and myh 

Rg, R9 a«d Rjti are iiidependeutly selected from II aJkyI and jaryi, or Rj and Bjo may be 
hnked to form a heterocyclic group, or where Rjj, and Rjo are in a (CONRsNRjjRio^ 
i 0 group, Rs atid R9 may be iiaked to form a JjeterocycUc group, and 
.R34JS s;eIectedJit)m alky} andaryl, 

or a phannateutjc^Jly acceptablt; salt thereof or prodrug thertx->{. m the ma-iu kt u' it 
medit-arnent lor the tiTeaimeut or prevention of a disorder m whah the blocbjij. o y^uuno 
m^epfofs, parUcitoly adenossne f«;ej«tor$ ihpre paiiiicMlafJy Asa re<;epftofs, may be 

15 beneficiai 

As used het^jiju ihe term "aikyl" means a branched or unbrauched, cychc or acyclic, satiu'atcd 
or ansaturated (e.g. aikenyl or alkynyl) hydrocartjyl radical which may be substituted or 
unsubstimted, "Where cyclic, the alkyi is preferably Q to Cm naoie preimbly C5 to 

20 Cifl, more preferably C5, Cgor C7. Whsae acyclic, the alkyl g^-oap is preferably Ci to Cjor ntore 
preferably Ci to Cg, more pefcsrabiy jiiethyi, ethyl, pmpyl (a-propyl or isopropyl), butyi (n- 
butyl, isobutyl or tertiary-batyl) or pentyl (including n-pemyl and iso-pentyl), moi© preferably 
methyl. It will be aipedated theiefore that the icm "alkyl" as used herem includes alkyl 
(brariGhed or anbranehedX alkenyi (branched or nnbxanched), alkynyi 0jmncfeed or 

25 unbranched), cycJoallcyl, cycloalk^yi and cyeioalkynyj. 

As ut-ed heitm, the lam "io'ACi alk\l" means methyl, ethyls propyl (n-|»opyl or isopropyl) or 
but}] (n bi^tvl >,sobut)] ortt;itia?>-bjlv}) 

30 ASi used hcicm. Uic teim "aryl" meatis an aromahc group, s^uch £ts pUc-Al cr T,aphlh\i 
(preferably phetiyl), or a hetero^roniatie group containing one or more heteroatom(s) 
preferably selected from N, 0 and S, such pyndyi, pyirolyl, quinolinyl. fumnyl, {h?enyl, 



S 



oxfi^iiair.ol>l thiadiav-.oiyl, !}u.a;d>l oxazoiid, isaxazolyl, pyrazoiyl, triazolyi, imidazdyl, 
pyr-midin)! iiidolyt, psrazin)! or nida/olyl. 

As lised hei-ein, the tenr. 'tiete-rouj-vr' riiearss an aromatic gaiup containing one or more 
5 !ieteroaiO{Tif,s) preferably selected froji! N. O and S, s«ch as uyrtdyi. pvirolyl. quijiolinyi. 
furanyi, thienyl, oxadiazolyl, thiadiazoiyl tliiazoiyl, oxazoiyl, isoxazoiyl, pyrazolyi, ti-ia?,o]yL 
iHsidazoIy!, pytimidiiiyi » ixidoiyl, pyrazaiyl or indazoiyi 

As used hereiiij the term ''non^aromatic heterocyd^" means a iioa-aiftmatic cydic group 
10 coniaaiiing one or more heteroatom(s) pjsferabiy selected from N, O and S, soch as a cydic 
...-fiDruno. -group- „(includi8g™.a23ri^^ azetidjnyi,„p,yr£oljdinyl, -pipeisdyl, pjpei^zinyl, 
moiphofijiyi) or a cye'iie ethei- (incluifing tetrahydioluranyi). 

As used hereintj the ferw^ "^my" means aU^ylrO-. As assed herein, the tern "aiyloty" means 
15 aryl-0^ 

As usee hejein, the tcim "halogen'" means a fjuoxme, chlonnc. bjotsiine onodme radical. 

As used henein, ihe teim "ortho.ortho-^substituted heiematy! groups" rctcn; to heieioaryl 
20 groups which ais? ssbsatuted in both ortho positiCKss of the heteroatyi @^up relative m th& 
■pom of aitaciiment of the heteroaryl pQiip to the purine rfng. 

As used herein, the term "*prQ<feug'V means phannaeeaitically aeceptabie prodfug of a 
compound of the present invmtiOT> 

:25 

Wheic dny ot Ri to Rir^ i-? scit-ctcd irvm aikyl alKoxs and {bsoaik>j m accoidanoe wnh 
lomuUi <J"t "5 dchised above, then t^u* alkvl gror,p, 05 the '&\\\\ gi oiip (5{ thu ?lk<*\v 01 
ihjoall'Ni OToup, ni<i\ be srhsutaied or i>-'i'-i!b>*tn:reU Where ir.y ot R) k> R:i, dix^ seVc}t.d 
irom arl, ar\!u\v and *nt.)a{vL tn aLOordance m\}\ tommld (I) as defined d\f\c, ihtn satd 
30 aryi gioup. or {he aryl group of the aryloxy or thioaiyJ group, may be sub&tituted oi 
unsub&titutcd Where and R^, or Rg and Rjo, orRg and R9, or Rk Jtnd Ris, ate linked to 
fom a heterocyclic group in accordance with formula (1) as defined above, then said 
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bcivujcxciic raw md\ be Vr i >^s«r- ra.ru 'vM-erf .uibsfiiuted, ihat will 

generdUy i lo 3 substitucnts picscjii, pixfetabiy 1 ^ubjiuait-ni, vSubstjtLi.nLs m?y m> lu.ir 
carbonrcoutaining groups such as 

asyl, (e.g. suKstimod ixnd un^ul'^utulcd phcn>l HKiudiag 

(a%l)phenyi., (alkoxy)phBnyl and haiopheiiyJ), 
SKylallcyl; (e.g. substituted md laisubstitmed homyt indudmg 

halogen atoms aad halogen contaimug groups sach as 

iialoalkyi (e.g^ trifluomiBie^yl), 
haloaryl (e;g. chlojtjphetiyl); 
oxygen ccsnlajning gcoiips such as 

aicohofs (e.g. hydroxy, hydroxyalk>'l, hx'dK)xyaryl, 

(an'lXhydroxy)a!kyl), 
ethei:s (e.g, aikoxy. aiyloxy. slkoxyalkyl, aryloxyaikyl, 

alkoxyaiyl, aiyloxyaryl)^ 
aidehydes (e.g> mboxaldehyde), 

ketones (e.g. aikyicartonyl, afyicatbonyl, alkylcarbORylalkyl 
alkylcaitJonylaryl, aryicarbonylalkyl, aryicarfx)nyiaiyi, 
aryiaikyjcaibouyj, aryiaikylearbonyialkyl, 
^ylaikyicaifeonyifflfyi) 

acicfei (e.g. earljQxy, cm-boxyaikyi, caiiaoxyaryJ), 

add dtsivaUves sud^ as €s!m 

(e*g. alkoxyasfbonyl, a-yloxycaibonyl, 

aikoxycartsonyialkyi, aryioxycarbonylalky i , 

alkoxycarfjonylaryl, aryk>xycaib<,^r!y!aT7l , 

dkylcarbonyloxyjalkylcatbonyloxyalkyl), 



(e.g. ai«iiiocai"boiiyl, mono- or di-aikyiaivmiocarbonxl 
cycIicamiriocarboi^yK aminoairboiiylalkyl mono or (h- 
aJkylamiDocarbonylalkyk arylamincxjaitonyi or 
acylaikylaminocarbonyi, alkylcartonylamino, 
aiylcaibonyJaiamo, arylalkylcarbonylamino, 
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^ VaibonjlaniitioalkvJ o* 



m > lal K s k» yCfit bony] amir t > ain mix <3rboTi >, lo w mom- 
or di-alkjiaminocarbottyiox), arvIajninocaibony3ox> or 

and areas 

(eg mono- or di-alk>lammocafbon>lammo, 
arylaffiMocarbonyiaiMino or 
^yMkylanutiocafbonylajnHio'}. 

(cg amino, mo«o- or didJk>Jammn, cjdtcamino 
afjflanauo, anHnoal%l« mono- or dsalkyJamiaoalkyl), 

(e.g, cyano, cyanoalfcyl), 



nitrogen; cxmtaiiani^g^^ sach as 
nitriles 

suifsssamides (e-g. ananofcxilfonvK mo^o- ot di-aikyiammosuitonyi, 
iuono- or ds-arylananosuifonyl, alkyi- ca- aryl? 
%Q sulfcmyiaimno, aHcyl^ or aryI-sulfQayl(Mkyl)amjnOv 

aOcyl- or aTyl~su1^jfQnyi(aiyl)aimtio> 

soifer Gontmnmg groups siich as 

thiols, -ftaoetfaeis.sulfaxtdes, and suiftmes 

(eg alkylthin. aJkylsulftnvl, alkylsulfonyl 
25 ^^lk^iJ3U\0k\l ,3]kvis.unnv]ail\t ail \ Kuittjm kIk^ i 

anlthu rt'^i-iJ 5!-^ " .Tshuhonvi dryllhioaikjl, 
> ^j--' i Pu>nh!k->IX 
hsterocyclic gmtips coataiamg one ui biote, pwt^r<.bl) one ivtoroaiom 

(eg. thwnvU luranyU pSTrolyl H>iiOa.'>ii\l, p^Ta/ol^' 
30 tliiazolyl. jsotbiaxolyl, oxazoiyk oxadiazoly), 

thjadiaxoiyl, axitidinyl, a/.et»dinyl, pyrrohdmyk 
pvrrohnyj, imida/ohdinyk iimdazoUnyk pyra?olidjnyk 
tetrahydrofuranyk pyianyk pyronyi, pvudyl, pyrazmyl, 
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moiphohnvi, thifuiapiuhy). ben/otutauyl^ 
isobenzofuranyi, mdolyi, o^jindolyl, jboindulyl, 
mdazoiyi, indoiinyi, 7 icfiindolyl henzopsraii)!. 
5 coumanayl, isocou3»ariny1> quinoho>I, ssoqumo jiyi, 

naphliiridiayl, cinnolinyi qiiinaKohnyi, p^mdopyndyi, 
benKOxaxmyi, quinoxaiinyl, chtomenyl chromaayi, 
isochromanyi, phUialajdnyl and cjatoUnyl); and 

10 saicoij-«o»t8ia«?g group? ^^^^^ 

silanes (e.g. trialkyMlyl), 

Wht-re any ol Ri to Rto fs sciectcu torn oi iunr\ an arsi-conUunnjj: i;K)up buch ti!->!ox> 
oi .usilhio, piciem^d ^{Ih^M^ent giouyi - ..t i ^ \\ o>.\ -i, Jkyi <sufetituted or 

15 uns«b?dmtedi and wheve substimted jutacu-arl) tiom akoxvalky!, hydro s'valkvi, animoalkyi 
and haloaJkyl), hydroxy, alkoxy, CN, NOj, aituties (inciudtof ammu, mono and di- 
aUtylammo), alkm:ycarb<»iyl, aEf»nocatboiiyl, caj-baxanndo, sulfonamidii, 
alkoxycatbesjylammo and aryl^ and pMisaalarly ftom unsabadtuted alkyi, substituted alkyl 
(mcladisg alkoxyalkyl and aminoailj^l)* halogen and ananes. 

20 

In one embodiment, where my of Ri to R^e is dSiectly substttate4 by an alkyi sabstituent 
gi-oup. or by an aikyl-containing substifuent gmup fsoch as aifcaxy or alkylcatboayianiino for 
exan^le), tiie» the alkyl moiety of the j^ubststuent group ditectly attadked to aay of Rj to Rjs 
maybe fiitdier sabsfitated by she sabstituent groups hsa^mbefore described aad paiticulaily by 
25 halogen, hydroxy, alkoxy, CN, attdnes (tncluding amino, mono- and di-alkyi amino) and aryl 

la a fiirtiier embodiment, wiiere uny of lo i^^o is directly substituted by an aiyl subslimtent 
group, or by an ai^l -contaiTiing substituent gi'oup (such as ar>'ioxy or arylaininocarboiiyiatnino 
for exampie), then the iuyl moiety of the substituent gjioiip directly attached to any of R; to R:o 
30 may be further siibstituted by the substituent groups hereinbefore described and particularly by 
halo^n, aikyl {substituted or un^ubstituted; and where substituted patticuiariy from 
alkaxyalkyi, hydroxyaBsyl, aminoalkyl and Kaloaikyl), hydroxy, alkoxy, CN, NQj, amines 
(indtiding amino, mono- and di-alkjlamino), alkoxycarbonyl, arainocarbonyl, carboxamido. 
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substituted by halogen, a!k}l n.-oiki gCH>, vl^o^^ ^"now, CX, afmr^v^ (indudjij.s; ^nmo. 
mono- aiid di-alkyl wrr.- s ..-d \0- "^r <i ii^.xi vniboank"-' i-a^d m\1 DOicfS' ts pu\sfit'Ue<I 
by unsubstjtuted slkyi. s-ubslstuted aiky! (parttciiiaily alkoxyaikyi anu iiuijnoalkyiV halogen 
$ and ammes . 

The tmns *'du«ctly substimted" and "dijectiy attached', as used hetein, mean that the 
substituent gcoxip k hmad diiectly lo any of Rj to R20 without any mterveuing dh-alent aioms 
or groups; 

10 

fe the compoandjs of formula (f), Ri is selected from aI1c>'l (including haloaifcyl (such as CF-^), 
branched alkyi, cycloalk>i and arslalkylj, ar\1 (including hctet.x>rvl), jIuovs a!>lo<i>> 
tliioalkyl, tboaiyi, halo, CN. NR^Rs (mcludmg NH.). Nii^COR;,, NR4CONR5R6. NRjCO^R? 
a«dM3^QjR'?. 

15 

Ma pietmed mbodittsettt, Ri selected ftom NRsR* Onctading MH3), a)fe>xy, thioatkyi and 
allcyt 

In a pattieuiariy piefmed embodimmts Rj is selected ftom MljR« (mclading Mij), and is 
20 t>referabiyjEsfH2, 

Where Rj is selected from aliQi jaeferably Ri is selected from Cj-e alkyl, more preferably 
from saftirated Gr^ aJkyJ and mote preferably iSrom loweaE' aikyi, 

25 When. IS selected from alkoxy and tliioalkyl, preferably the alkyI moiety of &md thsoalkyl 
or alkoxy group is selected from Crs alkyl, more preferably from saturated Cj-o alkyl and 
iBore preferably fsom lower alkyl 

VVliece Ri is selected ffcom haio, piefei-ably Ri is selected from chloro. 

30 

Where Ri is selected from NRsRg, pr^embly at least one and more preferably both of R5 and 
Rfi are hydrogen. 
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In one ^-mbodwcr x-^ so.cotoJ i-usr \R v",ORj, mCONRsRs, NRtCO^R? and 
NK4SO2R7, .\ik1 Ncicctcd tiom H tand alkyl, axul more preferably hydrogen. 

In a preferred crabodiraent, II3 is selected torn furyl imdudmg 2-furyI), thienyi uacluUiBg 2- 
5 thienyl), pyridyl ^^ciuditig 2-pyriciyl), thiazolyl ^mcluding 2- and 5- tbiazolyl). pyimoiyi 
(indudiftg 3-pyra2oiyl>, itmoiyi (mciuding 4-tda2;olylX pytt»iyi (including Z-pyccoIyl) aad 
oxazolyl (imcladlBg S-oxazolyl). In a further embodiment Ra is selected from 2-furyi, 2- 
thienyl 2-tMazoIyI, 2-pyridyl, 3-pyrazoiyl 2-pyrtolyi, 4-tda2olyi and 5-oxazoiyI. fin a Mer 
preferred embodinient, R2 is selected from fiayl, thien>i, pyddyi, tiiiazolyl and pycazolyl, and 
10 particularly fiom ''.-tmyh 2-tMenyI 2-thia2olyi, a-pyridyl md 3-py«JzoiyL In a further 
embodnnent, R2 lu selected from fin:yl, thieuyl and pyridyl, preferably 2-fiit>i, 2-thiettyl and 2- 
pyddyl, and mcse pBsfembly ftom MuryL 

In the compounds, o{ tornmla (I), where Ih is substjtuted hoici.ussl, it iS iTreterrcd that the 
15 substiment group^s) are not present 111 the oitho positton rclutive to the pumt of attachment of 
the heteroaryl group to the purine moieiy. As used herein, reterence to ottho-substitution of the 
R2 gtoitp means the 0^0 positiosns of the R3 gn3up relative to the point of attachment of R2 to 
tl^epyttiiadine moiety of forttaila d). 

20 In a pmfeiired embodinjefit. is an unsnbstiituted hetetoaryl gi»ap« 

Tn the compound? of formula (i). R3 is selected from H, substituted and nnsubstituted alkyi 
(including saturated alkyl, alkenyl, aikynyl, brsmched and imbranched alligfl and cycik and 
ao>cl5c -arevynXORsXONR<jRio.CONRsNR..Rj. COaRjj andSOiRii. 

25 

1x1 a piertrrca sjinhucLir.cri, R3 is t>ekt.it;d *io.-a H, alkyl m6 CONRoRio 

In a paiiicukwi)- preferred en^bodiment, R^. is selected ttum H< sub-iUtuied :Jk>i citid 
COI^R^Rio- to aji aliematjve embadinient, R3 is se!<.cievi horn aiKsI (aubstitu^ed ui 
30 unsubsUtuted ) and CONR^Rto, preferably substituted alkyl and CONRv>Rio. merem R3 is 
substituted aikyi, said substituted alkyl is preferably selected from aiylalkyl (includmg 
hetewaryialkyl) aad alkyl subsdtuted by CXJNR^Rio, and more preferably from arylalkyl 
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CincMng betemai^Mk^, md mom pefec^y from ar^teelfa^ fpefeclujg 

5 Whm R3 is selected isxm CORg, Rg is pijafetabiy selected &om alkyl (includiag cycioalkyi) 
and ar>i (including heteK>aryl), pj5Bferably &om saturated Cr« aJk>l (including cydoaik>'I) and 
aryl. 

Wheis Rj is selectsed ftom CONR9R10, it is psefetnedthat and Rio are selected from H, Cj^ 
10 alkyl and arvL ai>d preferably ftom H, Cts sateated a&yl (ificiudiag cydoalkj'l) and aiyl and 

mojc preferably fa>m H, lower slkyi and ai-yl, Pneterably one of Ro and Rjo is hydrogen. 

Wliere R9 or Rio is ani, n 1? prefmcd thxit said aryi is ^lih^^tiaik-a or unsnbst-Jtmed phenyl. 

Where or Rio is lower alk}!. praJ knver alk>l rnav be sid-^-LtuSfd b\ hydroxy, halo, alknxy, 

dialkyiairiino, substitu^ea or unNub-.-jliiiod arv 1- p;..'\ s vibsiu> k d • 1. i in.-,ubsf tsmed aryl 
15 (including heteroaiyJ), more pit:ferabiy by subsututcd ^nd un&ubstitulec) phenyl, tbienyl fnryl 

ittidpyrid)'!^ and moace pjsfeiabiy by aibstitaied pdtenyl, tMgsiyl, fs^yl and pyiidyl. 

In a preferred embodiHaent, Rj is COiNRsRio, R$ is H and Rjo is selected fsom Ci-s saturated 
alkyl, preferably saturated lowfsr alkyl and preferably rafi^hyl, preferably substituted by 
20 substiUited or tinstji^tttutKi aryi (ijK;i«<Ing hetemaryi), rntwe preM)ly stibstittSed by phenyl, 
tMesyiifuryland pyridyL 

Where is selected from COiRu, preferably Ru is se-lected from Cr& alJ^yl prefejably 
^atijrated C^-^ iUkyl, preferably ;iatin:aisd d-s alkyi, and more preferably lower alkyl. 
25 opti<-'naJ}y ^ubstiMed by one oar mesfe (jpaeter^ly one) substitueat group preferably selected 

from aryl. 

Whei-c Ri is sei<.xted from SO-Rji, it x$. pi«ferix;d (hat Rn is sebuied tiorn Ci altrvl (m<-'5»^^3ng 
c\'o:oalkyi and alkcnj'i) and arj'l O^^rtuding heteroaiyi). Where R? \h SO?%i aijdRu -^jl 
30 the aryl group may be substituted or unstil>stituted, prefembly sabstituted, and preferably 
substitoJSJd by lower alkyi or halo groups. 
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Where R3 is selected from alkyi, in one cmbodsn^en? Rj. is selected ffora acyt-lic alkyi 
(substituted or unsiihstitated). In a fui-ihex embodiment, Ry. if* seiccted from suhstitmed or 
unsubsiituted Ci-f, alky! (pnefembly acyciic> and iBcIudiag jdkenyl and alkynyl'K preferably 
iTom substituted or unsubstituted Cvo saturatal aikyi mi alkenyl (preferably acyclic), more 
5 prefer«ib{y ttm substitatsd or unsabstituted satMi^d ailcyl (prefei-ably acyclic), 
preferably substitated or imsabstittited lower alkyi, moie preferably fmm substituted or 
unsubstituted methyl, efeyl and prqpyi (n-propy1 or isopropyi) groups, and more preferably 
from sabstitated <s* imsut^tituted methyl 

10 

Iti a prefen^d embodunciH, Hi la ^elected fero suhstituted alkyi, praferabiy mono-substJtmed 
atlcyl whi^ic said subsUliiCBt(s) M'uf represented by Preferabh, R-„ <'!'\tvd Ik^iu 
hsdroAV, <ukoxy, dialkyidirano, Nlh. oi^'loxy, CN, halo, cycloulkvl <ir}i (MK'cuing 
hctei\:>aiyl\ nun-aiornaUc beterocwlyi, CO-^jij^. C0NRtJ.^3^< CO.\R.NR<,Rk)- 
15 C(=NRii)]\K54^ii. NR.»C0Ri4, NRjsCOaR,,, inalkyl&ilyl and phtbalsmido, svhei&m Rw 
and Ris ai« selected from h^tlrogen, alkyi and aryl, or where and Rjs are m an 
(NB.i,sRis)gro«p, Ri4 and R15 may be llnlced to fona a heterocyclic riug. Preferably, Ru is 
selected fro«v aryl (incioding h^rtsayl) and eO^Jai4Ris> aad preferably fism aryl (hK^uding 
hetSRjatyl), 

20 

Where is CONR}4Ri5> it is prefmed that Ku and Rjs are selected from H, Cj-s alkyl and 
aryl preferably Irom H, Ci-« saturated alkyl (including cycloaikyl and aryialkyi (jitcludmg 
heieroaryj)) and ^yi (including heteioaiyl) ai^d more preferably feom H, low®" alkyl arid aryl 
Preferably one of R{.i aiid Rt5 is hydrogen, 

25 

111 one embodiment, is CONR^^Rj^ and and/or R)^ arc selected imm alky! subbtituied 
by one or mose, preferably one, sabstltuent grtmpCs) selected froiu hy(koxy, ailtoxy and 
dtalkylamiRo, 

30 Where Rij is selected fk*ni aryl (deluding heteroaiyl), the aryl group may be unsubstitujjsd or 
substituted, and is preferably substituted, fo a isefcRed embodiment, R12 is selecsed from 
mono-, di- or ui-substitumd aryl (including heteroaiyi) groups, Wheitt R12 is hcteroaryk is 
preferably selected from mono or bicycHc heteixjaryl gix)«ps, more preferably fmm pyridyl 
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laiciudtng Ipytahl, ^-r^-^^ ar.J -4 p}na\l pu-.nLolv 2-pTOdyi;, iudoly! {iucli.dmi, 2- 
mdol>l. 3-mdoiyi, 4-indolyl 5-indolyi, (vmaoiy .nd 7-.ndotyi). iur>1 tnitludipg .Muryl and 3- 
furyi, preferably 2~furyl), thleayi (including 2-t}uen>i and 3-ih'cml prcftraf^K 2-thite!)yU, 
isointtoJyi, inddinyl, isoxaKJIyi oxazolyl, thia/olyl, pyraainy!, pyuniidm^i. qmnol3«yl 
5 benzoxadiazolyl benzotbiadiaxolyl, benzotxiaaolyl, indaxolyl, benjiodtoxolyl and 
dihydrobenzofuranyl, mom psEferabiy from pyridyl (preferably 2-pyridyI), uuiolyl faiyi 
(pnifembly 2-furyl) and thienyl (faeterably 2-tihimyIX aa^ J»ost pi«terably from pyriviyl 
(preferably 2-pyn<fyl), fuiyl (pieferably 2-ftiry1) and thienyi ^prefeiably 2-S:hienyi), Preferably, 
Ri2 is selected from phenyl, ihicnyl, fur>i and pyiidyl. mote preferabiy from phenyl 2-thienyi, 
10 2^furyi and 2-pyridyl in a piefensei Ottibodtemt, His is pfeenyi 

In utxe cmbcdiaicnt, Rn selected ftora m.-'nu oi oj i-i -submit lutcti ai>l uncluding 
bcteroai>li gjoups jx;presented by the fonnuL^ ^^{Ri )JR h.iRiO whcre-n Ai js an siy) 
(tncktding hetemaryl) group, pi^feafoly elected iio^n the p cicucd i<unip^ at-'^uii>cx! 
15 above for R12; whetein Ris. Rw ao«i ^^ao ^ substiluent gi-oup(s), the same or different; and 
whetdn a, b ajid c are 0 csr 1 sut^ th^ a-fb+o>L 

The substitueat groups R19 and Rgo inay be selected feom any of the subsdtuent gitjups 
described hessdn above. 

20 

In a pjefetred enabodiment, Ri?, Rj«> and R20 are selected from NRjRs (including NHa. and 
>THR';) aikyl (sabsrttuted or unsnbstituted; pitsferabiy Q-g acyclic alkyi), aikaxy ftnciuding 
iluoTualkoxy), halogen {including F, CI, Bi md l\ NO2, hydruvy. NHOH, CHO, 
CO\R5K6. CO2R5, NR4COR5 (ptvferabiy NIICORs), NR^COzR^ (preferably XHCOjRi), 
25 mSOzRt (pirefembly NHSO2R7). 0C0^7 mi arji (including heteroaryl). 

In & mots pi-cfeired cmbodimeTsi, Rjg, Ri9 and R-jo arc scicckxl from MR-R^ <,jncludmg NB; 
iuid KHRsX aikyi (substituted or unsnbstiftfied; and pmfeiably acyciic satmatcd aUv>']) and 
halogen (preferably F or Ci, patticalariy P). 

30 

In a particularly p*«ferred embodiment. Rig. Rj^ and R^o are selected from NR5R* (including 
NH2 and NHR5, preferably HH3} and alkyl (substituted or unsubstituted; preferably Cw 
acyclic saturated aBcjl). 
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Whcie R;>. Riy and R:o oas: ^c-Ifcied iicrr s^b^i^ va'-ed .ilkNl. SA.a aiksl is piX'terabiy scicctcd 
iroro a&o\yalk\L hydroxyaikyL aniiiwaikyl undudmg M-Ii-nlkyl mitno-alky!aiui«o;iilyI and 
di-aikyianunoalkyj), haloalkyi (paiticulaily fiuoroaUcyl (including C^V'A cyanualkyl, 
5 alkyithioalkyl, alk^lcaiboxyaimnoallcyi, aJtooxydaibonylammoallsyl and alkylsulfoiijlannno. 
more preferably fitom alkoxyaikyi hydroxyaikyl anujnmUcyl and haJoalkyl (piuticuiaiiy 
fittoroaikyi (mcIadiiigCFa)) andsiost piefei^Myftom alkoxyalkyi and aimnoaifcyL 

In one embodiment, particularly where Rn is aryl, ptefeiably phenyl, the substituent groups 
It) R,8, Kj$ and R20 ans selected fmm lower alkyJ, hydroxy, lower alkoxy, amino (including Nth,. 
mono— and di-alkyiamino), NOjs CN. amido,- anuRocarbonyl -(inchiding naonrf- and di- 
alfeyiariVsnocarbonyiV isulfonanndo or halo giOup(s>, In a t'uilher embodiment u> ary! 
preferably phenyl substituted bv NR- ,SO^R- \/bercm Rjo is selected orora B, o!k}l aui! :uy< 
wd pa^feraWy It and Rn is siM. . u-.' < ^ > ^ ! ...ki preferabiy torn Cre saturaied a!k>l 
15 and atyl (including hetei-oaryl). Ri? may be uiisubsatutcd or substituted, for instance by alkyl 
orjiydixsjcy. 

Tn the c0!M|}0ii«<is of tbimola <J) R4, R5, K^, Rg, R*, Rio, Rb, Ri4 and R15 ace independendy 
20 selected iKsn H, substituted and oasobstituted alkyl (meiuding ssrnmd alkyl, aikenyi, 
alkea>i branched and unbnmched fdkj^, md cyclic and acyclic alkyl) and substituted and 
unsubstltuted aiyi (including heteroaryl), or wlieis R5 and Re; ase in an (NRsRg) group then 
R:, and Rg may be linked to form a heterocyche group, or vvhei-e R9 ajid Rjo are in an 
(NR5R10) grvup then R.) and Rkj may be linked to form a heterocydjc group, or where R5, 
25 and R,,^ are m a (COXRAK^R -\orp R. < > T R raa> be linked {o fomi a hefemcyclic 
group, w whea^ Rm and R15 iire in an (.Niii4\n)gJoup, Ru and R15 may be imked in fomi a 
heiejEocyciic group. B^etobiy, R4, Rja and Ri§ are independently selected from H and alkyl 

In The cvMnpoumls of formula (1), R7, Ru aiid R37 are independently seiecteo from sub&tuuted 
30 and unsubstttuted aJlcyi (including satonated alkyl, alkenyl, aifcenyl. branciied and unbranched 
alkyl and cyclic aiid acyclic alky!) and substituted and unsubstitated aryi (including 
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\\:-\cic Ri, I<s R<s, R?, Rt^ and Rtt ax'e independent!) selected from allvi Mubstitiii^d or 
imsubsututed), satd alkyi gfoupis preferably se-Iected from Cr6 aiicyL and preforaW}' fio«i C.- 
g saturated alkyl and Ct-6 aikeayl Ih one embodimeat, to R13 aad are selected from 
ei-6 satumted dkyL pieferaMy lpia?er alkyl, 

5 

Where R4, Rs, Re, K7, Rs and Ri« ai« independently selected &om sabstituted alkyl (mduditvg 
saturated alkyt alkenyl and alkynyl), the one or more substitaent grottp(s) aisa preferably 
selected from cycloaJkyl substituted and unsubstitated arjft 0ncludrag heteiXjarj'lX non- 
amraattc heterocjciyi, hydtoxy, aikoxy and diaikylaaiino, 

10 

Wheie R5 and R6, or R<. mti Rjo, oi R? and Ry, or Rh .u-sd Rfs, ni accordance with the 
definiuons herein, are linked to fomi a heterocycho n«g. i>m\ hcteroc>cbc im^ 'n.iy W 
sataratcd, partially unsaturated or aromatic, and is preferably satutatcd. Said heieru^-ycUc ung 
preferably is a 5, 6 or 7-meittbeied img. preferably a 5 (m 6-mc7ttbered nng. and m&y contain 
15 one or inoie farther hetet»atomspji5ferably selected fix>mN,0 and S beter^^^ 

In a particolady pE^ferred embodmeat of the in-vfaition, fiie compounds of formula (1) art? 
selected from fiiose compounds wherein Ri is NHs. is 2-furyi and Rs is arylalkyl (including 
heferoarylaikylX particularly arylmsthyi (iflcluang heteroarylmctbyi). 

20 

In a particaJarly preferred embodimsnt of inventioa, the compounds of the pcesent 

invention ate selected fiota: 

KA-DuT^etin l-6-i,2-fur> i)4H-purtne-2-ainine; 

&~f 2-FuryiV iH-purine-2-ainine; 
25 6-(2-Furyl)-2-meihylihio-l H-pu\ \ v\ 

2~Ainino-N-benzyl-6-(2-iTin1)~0/i pui-me-*J-<;u:b(>\amid<;. 

2~Anii«o-N-/? -buiyl -6-< 2-fim'n-9/i-p«nne-9-orafho\amidc ; 

2-Aimno-6-{2-furyl>N-(4-mefhoAyben2yi)--9i-i-purine-9-carboxanijde; 

2-Amino-6-(2-f«ryl)-N<4-methyibenzyi)-9H-pimne-9-carboxamide; 
30 2.AiJnno-N42-chloiobenzyl>6-(2-fiiryl)-9H-ptjrine-9-carboxai)M 

(lS>2*Amiiio-6-<2~furyl)-N<l-phenyiethyl)-9H-puritte-9-carboxa«ude; 

2-Amifto-6-(2-fwyl>N-(3-methyIbenzyl)~9H-purine-9-caxboxain^^ 

2-Aimjio-6-(2-furyi)-N-8~penlyl-9H-purine-9-carboxamide; 



&-(2-Furyl>-y-( i -phenyl- I"propetie-3-vs hM-pmno-l-ammi 
6-(2-Faryl)~9-(3-phenylpropyl;>~9i-/~punne-2-aimne; 

2 \njnn-NV3,4-dK-hlou>bciu>l)-6-(3-rur>1V9/i-puiw--9~LarbnKam3de. 
5 6 (2-Fuiyl)-t^-(4 Jsoprop>1ben/yl)-9H puiine-2-£miine, 

2-Amino-6-(2-fttryD-N-(2-pheiiylethyl)~9J/~pusme-9-caflmamid^^ 

2-Amino-N-<24-dicyorobeazyi)-6<2-faryl)-9ff-pudTie>9 

Seazyl2-atmno^-(2-ftirylV9H-puidJie-9-c8itoxylate; 

N-Ben2yl-2-methoxy-^-(2-fiuyi)~9//-piJiine^-9-cacboxami 
10 2-Araino~N-benzyl-6-(2-furyl)-N-tnsthyl-9M-purine-9^ 

9-(3-ChloK>benzyl)-6-(2-fiJfyl)-9/f-pimne-2-aiiji«e;. 

6 (2-i\n\ {>-9-(3-rfiea3ylben2yl>9i?-puriiie-2-amir(c; 

0 (i-t'itry !)-9-f4-me{hyiben'/ yl)-9/f-pUfine-2-amiae; 

2- Ammo-N ■ f 3-oh1 ot ophenyl hb-d-xiin'l)-^)/! pm ne-<>-acetaii3ide; 
15 9-(2-Fluoiobeu/yii 6 (2 iutsl) '^Jl-pannc-l-umxpx; 

6-(2-rui\l)~*'5-(4-tiithiOJoincihvlben/.\lJ-y//-puritie-2--amine; 

9-{4-Bixwophe«yi).^a{pho«yi-0-f2-iur>l)-9/:/-purine-2-araine; 

6H2-J^y0-9--(2-phtjny}ethenyl)sulphonyi-9i:/-pannc-2-amme; 

6-(2'Fat-yi)-9-(3-(3-pyridyi)pa)pyl)-9H-puiine-2-^ne; 
20 9~(3TA)£Biaobes2ylV^2-i:«syl>9H-pui^^ 

944^MethyIb6m:yI)-6<5-.methyi-2-fiaryI>9^?^^ 
25 9~( 2/vDinuorobe«zylV6-(2-r«ryi)--9H~purine~2-araine; 

6-(2-FuT s j )-9-i6-mcthyi-2-py'ridyl)methyi-9i)f-pariiie-2-ainine; 

6 5,2 Fi5r\i)-y-(2-a-)nt;ihy!-l//-uwda7oI-4 >isUphonyiarajno)beQxyI)-9H-ptdae-2r?B^ 

'^-i'^-Cijlo'"0 2--ih5cn vimeth}'] J-6-(2-fur)i >-9//-paime~2~amiiic; 

9-^2-nuoA->bcii2-V!)~6-( l-mcihvl -2-thiai:olyl)-9H-pnnne-2-a«uae; and 
30 9--(.2-^I^aofO-5-mirobeiizyl)~6-(2-ftiiyI>-9H-pwi 

Wheis chixtd die coK^unds of the foimuJa (1) may be in the form ut a raceme mixtiire of 
paii« of enatitiomers or in enantiomeiicaHy pure form. 
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The present inveation may be empioyed in respect of a human or anuria] subject, mor^. 
preferably a mammal, mors pieferably a hmm subject. 

5 According to a further aspect of the present mveatioB th^ is piovided a method of treating 
or preventing a disorder in which tt*e bloclcing of purine receptoi-s, particularly adenosine 
recej^ors md mote particularly adenosine A^a receptrats, may be beneficia!, the method 
comprising admini^lion to a subject in aeed of such treatment an effective dose of a 
compound of fonaula (I) or a phanrstaceutically acceptabie salt or prodrug thereof, 

10 

The disorder may be caused by the hypertuncuoning of ifie purine rc'cepturs. 

The disorders of particular Imerest aie those in which the blocking of punnc reccpuirs, 
partiucularly adenosine receptors and more partlcuiarly adenosis-ie A-a receptors. nvAy ho 
15 beneficial, Thss& may incla^ movement disorders such as Pai-kinson*s disease, di-ug- 
indncedParkinsonisra> post-encephaiitic Psa-kinsonism, Parkinsonism induced by poisoning 
(for exan^Ie MPTP, manganese, carbon mono3d<fe) and post-traamatic Pai-fcinson's disease 
<^i(nch-dn3nl5: syn^'ome). 

20 Other movement disorders in which the bloddng of purine receptors, may be of benefit 
include progressive snpanaclear palsy, Hantingtons disease, multiple system atrophy, 
corticobasal degeneration, Wilsons disease, Hallerrordea-Spat^ disease, progressive p-MiM 
atrophy, Dopa--rcs[xinsive dystoma-Parkiiisonisra, spasticity or other disorders of the basai 
gangiia which re^uii in abnonnul TnoveiT^eni or posture. The present invention may also be 

25 effective in fxeaiirui P.-; ki;i?on s with Oii-ovr phcnoineiia; Pai-kinson's with freezing (end of 
dose deterioration); atid Parki^^ion's with promincni dyskinesias. 

The compounds of fonnula (I) may be used or administered in combination with one or 
more additional dmgs useful in &e treatment of movement disorders, suci) as L-DOPA or a 
30 dopamine agonist, the components being in the same formdation or in separate 
formulations for administration simultaneously or sequentially. 
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Other dison3ers m which the blocking of purine receptors, particularly adeno-sine roccplor^ 
and more particularly adenosine Aja seceptor s may be beneficiai include acute '.jid chnvuc 
pasa, for CKample neuropathic pain, cancer -pmr., m^cmml neuralgia, nagraine and oiber 
condUiom associated with cephalic pain, pntnaiy and secondary hyperalgciita. 

5 inflamraatoty pain, nociceptive pain> tabes dorsaiis. phantom biTib pain, spinal cord injur y 
pain, central pain, post-herpetic pain and IHV pain; affective diaordexis mciudmg niood 
aisordersi sudi as bipolar sSsoider, seasouai affective disorder, depression, manic 
depression, atypical depression artdmonodeptessive disease; centrai and peripheral nen'ous 
system degenerative disotders including corticobasal degeneratioti, demj-elinating disease 

10 imuldple sclerosis, disseminated sclerosis), Freidrich's ataxia, motoneurone diise^e 
{amyotrophic lateral sclerosis, progressive bulbar atrophy), multiple system a^phy, 
myck>paihy, radicalnparhy, f>enpheral nei;ropaJhy (diabetic neuropathy, tabes dorsaiis, 
drug-mduced nouxopathy, vHanim uetkicnoy), systemic lupus erythamatosis, 
granuloniatouh disease, ohvo-porta-cercbelliy atrophy, prugi^ssive palhdaJ airophy, 

15 progressive supianuclear palsy. :>pasticjty; i>chi/upbtcBia aad related pyshos,es, togniuve 
disorders including dementia, Akheimers Disease, Fiontt 'temporal dementia, maii^ ,iu ju i 
dementia, AIDS dementia, dementia associated with Huntingtous Disease, Uwy body 
desmentia, senile denaentia, age-related aaemory impaitment, cogmtive impairment 
associated with dementia, Korsakoff syndrome, dementia pttgilans; attention disorders such 

20 as attention-deficit hypeiactivity disorder (ADHD), attention deficit disoMer, minimal brain 
dysfunction, brain-injiHed child syndrome, hyperkinetic reaction childhood, and 
hyperactive child s^Tidrome; central nervous system injury including traumatic brain injury, 
neiiroiiurgery (surgical tiauma), nsuropixjtection for head injury, raised imracramal 
p3-^ssury, cerebral oedema, hydroc^^phalus, spinal cord injury; cerebral ischaeima including 

25 tiajisient ischaemic aiuck. s:kkc iihromi>otic stroke, ischaermc stroke, emlxjlic strok, 
luemurrhagtc jJtroke, lacunai ^tloKe- ^\barachnoid haemorrbiige. cerebml vasospasm, 
«cun>pioiect.ion for stroke, pcn-natol a^^phytia. drownmg, c^tduic arrwt, ;-ubdural 
haemaioma; myocmdiai ischaexraa, muscle ij?chaemia; sleep di^ordtrv^ sut.li as b}per>onuua 
aad narcolcpsjy; eye disordei-ss tsuch as retinal ischaemia-ieperluston injurs- and diabetic 

30 neuropatliy; cardiovascular disorders soch as claudication and hypotension; md diabetes 
audits complicaticms. 
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Accoaiiisg to a ftnthcr aapect iJt iJk- pit-sen! ni\'eritiOTJ thcie is pi-o\'idcd ust- of a compound 
of fonuola (I) or a phamiaceutically acceptable salt or prodrug thereof in die manufacture 
of a medicament for the treatHient or preventiou of movenient disorders in a sabject 

5 According to a fuither aspect of the inventicai there is provided a merhad of treating or 
preventing movement disorders comprising admimstmtion to a subject in need of such 
ireatnjsnt an effective dose of a compouad of fonnuia (I) or a phatmaceutically acceptable 
salt orpfodmg thereof. 

10 According to a further jspect of the inveatioti there is pmvided use of a compound of 
fonnuia <I) or a pharmaceaticaily acceptable s^t or prodrug thereof in the manufacture of a 
jiEKsdicameutfia' neatc^totectioa in a subject 

According to a fuitl-ier aspect of the invention there is provided a metliod of lieuropBotection 
iS comprising adpinistraiion to a sabject in need 0 such treatment an effective dose of a 
comjsonnd of foiaaaia (I) or p^E^aeeoticalJy i^eeptablo salt or prodrug thereof. 

1*he medicanjent for or me^od of netiroprotec^on may be of use in &e tueaipent of 
subjects who suSieting from ts- at risk Ikpi a neprodegenerative dispnier, such as a 
20 movement disorder. 

According to a fiirttief aspect of the inyention, there is provided for use in therapy a 
ccsnpound of fotinuk (I), or a pharmaceaticaily acc^able salt or pmdiug thereof, other 
than: 

25 (i) conip'i.)iinds >vhi:.vein Rj is halogen or aryi and R3 is benzyl, and preferabiy other 
than compounds wherein R; is halogen or ai-yh and 
(ii) compounds wheieisi R; is H, Rt is Niis and R2 is f:iiicn>'L pretwabiy other llian 
compounds wherein R3 is H and R{ is NH2, and preferably other than 
cbm|H>und| whejr^^^^ H, 

30 

Aceordtng to a fnrtiher asspepf of the iijventioii, thejs is provided for tise ir^ ^erapy a 
eoxopomd of forMisd^a C0> or a phantnaceuticaHy acsseptaMe sMt or jpiodjng thereof, other 
t!^n: 
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(i) cojnpoands wiK'Tt-in is halogen or aiyi and R-, is hen/.yl, and preferably other 
than compo^inds wherein Rj is halogen or ai vt. md 

(ii) compounds wherem R3 is H Ri is NHj and R: is Menyl preferably uAer than 
compownds wheixjin is M and R2 is tbienyi, and pieferably oiher than 

la m alternative embodisiem, titiere is ptovided fqr use ift theiitpy a coia^ouad ol fdimula 
(I), oc a phaimaceuticaliy aec^tabl© salt or prodrug toof, whemin; 
Ri is selected fram NRsR^ (including mizl alkoxy, ihioalfcyl and aScyl pteferably whesstn R, 
1 0 is i>sicctcd ftoni NRjR;., and more prefct&hly wherein Rj is NH;, and 

R3 is-sekctcd ihrL>m alkyi and CONRoR.o- p'^eforably \\ herein R3 is selected from substituted 
alkyl and CON"RoRio> motv picicraolv .xncfcui ydectcd from substituted albyl and 
CONRsRio v^heiem sajd substituted alkyl is selected irora aiylailcyl fmcluding heteroaiylalk}'!) 
aiid alley! §ub$!itate^ . 

15 

Accca:dtng to a furthea: aspect of the present invention there is provided a compound of 
fomtda (J) or a phamiaceuticaily acceptable salt or prodrug tJiereof, per se, odier than: 
(1) compounds wherein Ri is halogett or ary! and R3 is benzyl, and prefearably other 
20 than coiK|iouKds wherein Ri ■ is halogen or aryi; and 

(ii) compounds wherein R% is H, Rj is NHa and is thienyl, preferably other than 
conjpounds wbei»in R3 is H and Ri is KH2, and preferably other than 
compGun<te wherein R3 is M. 

25 AccoKling to a further aspect of the imeudoa, thisrc is provided a compound of fomiula (I), 
or a pharmaceoticaHy acceptable ?aU 01 pnxirug tliereof, p<.-r 5<?, other ihm: 

(i) compounds wherein Rj is halogen or aryi and R? is hsnzyl and preferably other 
than compounds wherein R i is halogen or aryl; and 

(ii) compountfe wherein R3 Js H, Rj is "NHj and R3 is thienyl. preferably other than 
30 compounds wherein R3 is H and R2 is tWenyL and preferably other than 

compounds wS^in is thienyl . 
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In m aHernative embocUment, there is pr^i^iceJ a .-ompoond of fonnula (I), or a 
pharmaceuticdiy acctjptable salt or prodrug thereon per se. wh&mn.: 
Ri is selected fkan NRgRe (indudmg .NHj), aHcoxy. thio^iiVji and alky] , prefei-abiy wheiem Ri 
Is seleded fiora t^s^, aaidmorepsferabiy whei^in Rj is NH2, and 
5 Rs is setecCfid from ailtyl and COm^RjO: pteferably wherein R3 is selected fixsm substituted 
aJjkyl md CONR{lti», more piefmbly wherem Rj is selected Irom substituted alkyl and 
CONR^ItJ<^ whsisan said substitoted aUcyi is sdected from arylalkyl (including heim>aryMkyl) 
asd alkyl sebstJtaisd by CONE^Rio- 

iO According to a fimher aspect of the iriva5tioB, there is provided a, method of preparing tlie 
novel compounds of -the present inveiilion. Conipouods of fonnuhJ (I) may be prepared 
accorcUng to conven^Dual syiidsetic meQiods, :StiCh ^ set out ia Reactioa Scheme i< 




Compoutids of foniuiJa (1) where R3 is alkyl {including arylaikyl, hetepoarylalkyl and other 
substituted alkyl) may be prepared fi-om a compound of formula (2) by standard methods 
such as i-eaction with an appiopriate alkyl haiide, or substituted alkyl halide in the presence 
20 of a suitable base such as sodium hyiliide. 

Compounds of fomauia (1) where Rj is alkyi substituted with Riv wherein R>> is 
CONRw^iss or CONRgMlsKitf may be prepared fmm compounds of formula (i) where R3 
is alkyl substimted with Rt2 wherein lln is CO2R33 by standard methods such as direct 
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CO-Rj3 to a carboxylic acid ibllowed by ivacnon with m appiopiiatc ^mitic ox h\(Uj?uiv in 
the pi-esence of a standara coupling reagent such as DCC. 

5 Q>mpottn(fe of fonaala (1) where R3 is alkyi substituted witli R,j whei«in is 
C{=NRj3)NR54Jli5 may be pi«pai«d jfirom compounds of fonnula (1) where R3 is aikyi 
substititted with Ru wherein is CN by s^ndard meftiods such as treatment with an 
appropriate aaiiaei«^ep?^©nce of tnine^hytahJmiiH^ 

10 Compounds *if fommla iV)v, heie Rj is alfcyi substituted with Ru wherein Ri^ ii* COaRiit or 
CN may be prepared from compoands of formula {2} by standaixi methods such as 
tteatmcnt With sm appixjpdate sahstituted aikyl haiide in tlie presence of a suitable base such 

aa sodium hydride, 

15 Compounds of fonniik (1) where R? is alkyl subs}i!.uted wifh Ry> wherein Rn i$ 
NRsaCORu, NRjsCOaRn orNRjjSOjRs? raay ije preparofi from coinjxiunds of formula (1) 
where R3 is aUkyl substihited with Rjj wheceia R.{2 is NBRj3 by staiidard meti^ods such as 
treatment wi& a» appropriate acid cblotide (Ri4C0CiX cMomftMWiate (ClCOaRj?) or 
sulphonyl chMde (RiTSO^ei) in the presence of a suitable b^e such as triethylaujine. 

20 

Compounds of formula (1) whfia« R3 is alkyi substihited with Ri2 wherein Ru is 
NRtsCONRwRii may be prepared from compounds of formula (I) vvhei« R3 is alkyl 
substituted Vv'ith Rn wherein Rn \% f^URyi by standard raethoda such as treatment with m 
appropriate isocyaiutte (RsiNCO or RjsNCO) or carbamoyl chloride (RwRisNCOCl). 

.25 

Compounds of fomrdla (I) where R?, is, alkyl substiiiJted with 1^;- wherein R;? is; N'HRiv 
may be prepared from compounds of fornraia (1 ) where R; is aikyl siibsUtuted with Rtj 
wherein R12 is NHi by standard methods such as aii^ylation or reductive alk}iatioii. 
Compounds of formula (1) where R3 is alkyl substituted witli Rn wherein is NH^ may 
30 be prepared from compouiids of formiiia (1) where R3 is aikyl substituted witii R12 wherein 
Ri2 is phthalimtde by standard methods such as treatment with hydrazine. Compounds of 
foamula (1) where R3 is all^l substituted with Rij wherein Rj2 is phthalimide may be 
prepa^ from compounds of formula <2) by standard metlwds such as treatment with an 
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appio-jrutc substituted alkyl halide in the presence of a suitable base such as sodium 
hydiide. 

Compounds of fonnula (1) whei^Rs is an ethyl group substituted in the p-positson with an 
5 electron witlidrawing groi^ such as aa ester, amide, ketone or Bitrile group may be 
piepared from compounds of formula (2) by standard methods such as Michael addition 
with a scalable ce,0"tmsaturated ester, amide, ketone or mtriie. It will he appieciated by 
those skilled \n the m that .selection of an a.0-unsat«rated esrcr> amids;, ketone or nitrile 
which comained additional sub^^'Jtuents \\>xi!d lead in mi analogous vsay to compounds of 
10 formuJa (1) where is an etir . ^ .uaI m the p-posjtion with an ester, amide, 
ketone~or nittile and additionaU> ^ubsiauL a t ibevvrscie. 

Compounds of formula (1) where R3 is CONR<»Rio or CONRsNR^w may be pi^pai-ed 
feom compounds of fouaula (2) by standard methods such as treatment ■'A'ilh an appropriate 
15 Isocyanate (R9NCO or RjoNCO) or carbamoyl chloride (R^RioNCOCi, or 
RaRs^^joNCQCl), 

Compounds of fbmmia (1) wheie % is QOMu or SOaRu Wbe ptepared^^^ 
compounds of formula (2) by standard method^ stJcht as treatin^t ivith an approprfate acid 
20 chloride (RsCOQ), cMoroformate (CICOsRij) or sulphonyl chloride (RnSOsCl) in the 
jpesence of a suitable ba^ such ^ tnethylarmiie. 

Compounds ol fonnula (3) ^\'hore R; is alkoxy, arv'loxy, alkyithia arylthio, CN or NR->R^ 
maybe prepared from compounds of formula (3) by standm-d metiiods such as nucicophslic 
25 displacement using an appropriate niielcophdic reagent such as an alcohol, thiol, cyanide or 
amine (HNR^Re) in the presence of a suitable base if required. 

Compounds of fonnula (3) may be prepared from the conunercially available chloro 
compound of ft>miola {4) by standard methods such as aryl or heteroaryl coupling 
30 auctions. Suitable aryl or heteroaryl coupling reactions would include reaction with an 
appropriate aryl or heteroaryl ttialicylstannane derivative, an ssyl or heteroarylboronic acid 
ur boronic ester derivaiive, or an aryl or heteruaiyfeinc halide derivative in the presence of 
a suitable catalyst such as a palladium complex. 
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Compounds of ibrmula (I) where is Mi^COXR^R^, wherein R4 is H, may be pitcpai^d 
from compoaads of fonnuJa (1) where Rt iS NH;, by standaid merhod<i such as irfcatmeni 
with an appropriate isocyanate {R5NCO or Rs,NCO) or carbamoyl chloride iRjiVNCOCi), 
5 Compounds of fontiaia (X) where Rj; \» .NR4CONR5S6, wh^a R4 is a«c>i or ajy] , may be 
piepared from compounds of fomiula (1) whene Ri is "NRs^s. wheBsin one of R5 md Re is 
alkyi or aryl and the other is H, hy standard methods as described above. 

Compounds of formula (i) wheare Ri is ISlRtCORs, mACO^y or NR4SOiR7, wherein R4 is 
10 1 1 may be prepared fi om compouiids of formula f 1) wherc is NH3 by standard methods 
such as ireaJmeni with an appropriate acid chlonde {RjC^OCl), chloroforiBate (CICO2R7) or 
riulphon>i chlonde i,R SO^Cl) in presence: nt a suitable base. CJompuunds of tonmila 
where Ri if- XtR-.COR ■\R4a>;K or NTRsSO^^Rt. vvhcrein R4 iS alkyi or aiyl, may be 
|)tf'i!<ite,l hoa . -i V j( <i .! i K' . i ^hele R[ is NR^R^, wherein one of R5 and R« is 
15 alkyi 01 aryi and the oUicr i - L .i-^ uonci v-d abo\ e 

Compomids of formula {i ) whem Ri is may be prepared from compouiidv^ of formula 
{ j > where Rt is ^JRaR^, wherein one of R? and Rg is a protecting gronp and the other is H by 
standard methods sach as treatment with TFA or Amberiyst-i5, Soitabie protecting groups 
20 would inciode 3,4H;Sme&oxybenzyl and TBF. 

Alternatively it may be advaatageot^ to prepare compo«i«fe of formyla (1) from 
compounds of formula (5) by standard methods such at^ nucleophiiic displacement reactions 
as de^cabtid ubove, Coinpounds of ft^rmuia (5^5 ^lc .ncparcd either from compounds of 

25 fonmila (3) or from con rrnnA-. oi 'i>nrnK' ^6^ -.ujuJatd niethods as d(.=Sv.'ubed above. 
Compounds of formula (Oi aic prepoiou fiom compound.^ of formula (4) b> standard 
me^ods as described above- 
Compounds of fmmula (I) where Ri is alkyi may be prepaxed from compounds of formula 

30 <5) by standard methods such as .reaction mth a suitiible reagent such as a 
trialkylalumjaium reagent preferably in the presence of a suitable catalyst such as a 
palladium GMaiyst 
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Coinpoimds of formula (i) w1iei« Ri is aryi may be prepare-d from compounds of formula 
(5) by standard methods such as aryl coupling rcaciion as described above. 

Alternatively compounds of fonnda (.1) where Rj is NHj may be prepared by standard 
5 me^iods such as tiiose illustrated in Reaction Scheme 2. 




iO Compounds of formula (7) are prepatod frum rompound? of Umiwh tS) b\ standard 
taethods such as tfeose described abcAf. Aitoffuitiveiy compound.> of tonacia O) are 
preijated j&om compounds of formuia (AO) by sumdard methods such as those described 
above. Cotapotittds of formula (8) and formula (10) are prepared from the eomnieicuiiiiy 
available compound of foimnla (9) by standaid metliods such as those described above. In 

15 ceitain cases it may be ;^vantageous to prepaie com|K)Bnds of fonnula (8) from compounds 
of formula (11) where P is a protecting ^up, for example THP, Compounds of formula 
(1 1) may be transformed into compounds of formula (8) by standard methods such as aryi 
coupliijg reactions as described above followed by removal of the protet^ng groups by 
standard methods such as treatmeat with Amberlyst-lS. Compounds of fotmola <ll) are 

20 either known in ihc liieratai-e or tnay be prepared by methods analogous to those reported in 
ihs Utei-ature. 
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Altemativeiy compounds of fomiula (1) where Rj is alky! or ar^l are |i#paied by staidard 
mefeods such as tee iUustrated Is Beaction &tseiae 3. 

Kea^tiait Scheme 3 



5 




Compounds of formula (1) Ki in Mk\l oi uiy] mc piTpated from compounds of 

formula (2) where is ulkyi or aryi In storidjird mtihods tsuch as ihosc described above. 
Alternatively compounds of formula (I) when; Rj is alkyl or aryl aie pfepai~ed from 

10 compoands of foimula {12) where Rj is aljkyi or atyl by standard meihods such as tho&e 
described above. Compoands of formula (2) where Ri is aikyi or aryl and compounds of 
formaia (12) wbeie Ej is alkyl or aryl ajs la-epaced from co«ipoun(fe of formula (13) by 
standard methods such as those described above. Compounds of formula (13) where Rt \& 
alkyl or Myl are either knowrtin the literature osr may be prepared by methods analogous to 

15 those r^Kjrted in the iiteapatee. 

In the compounds of the piesent jovention, %berc any of the gTOupt, to Kn ifi a^^v^ 
group or Jxryl group or whets anv of t'lc g^-'uns lo Rn contains jtn aikyl i^r ury] 
substitaent, the a)k-yi o; anl gnH5f> n-a- >'K. 'k -ubMrnncd. it will be appa^ciatod by ihosc 
20 bkijled m Ihe ait that c<:nmi riubstuucrib un ±t: uW] 1 or aryl groups rnentjoned rihovc may 
be mtiodoccd direct!)' as an integral part of the substifucni Ki lo Ri. by '-tsnig the svnthetic 
Biethiwis desaibed above. In other ca&es it may be advant-igcouh, mfroducc ceitmn 
sabstitnents on the alkyl or aryi groups raentioned above by oheiraoal tunsfomi.vnon of 
other substituent groups. For example where the alkyl or aryl group mentioned above 
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cotttamN an arauio <-.iibs.utuoaJ this may be comerted to an alkyianuTio or thailUamino 
group by sianciard methods such as aikylatioti or reductive aikyiation, or lo an sm-.dc. 
carbamate, urea or sulphonanade by standard methods such as those described above. 
Additionally, for example, where alkyl or aryl group meationed above contains a 
5 carboxyKc ester substitaent this juay be converted to an amide or hydrazide derivative by 
standard methocfe such as reaction with m amine or hydrazine direcUy or in the presence of 
a catalyst such as MesAl if reqiiimt. R will be apjsseciated by those skiUed in the ait tJiat 
substituents such as an anaao ^xjup or a csfffeoxylic estei- group may also be transformed by 
standard methods to a viide range of additional substituent groups. 

ID 

Accoidjng to a furthei aspect of the mvcnlion< there ss provided a phairaiceuucal 
composition compn^mg a compuumi of lomnila (I) ni combination wjtn <i phanxsaceuticully 
acceptable carrier or excipieni and a method of making such a composition compnsing 
combining a compound of the present invention with a phannaceuticaliy acceptable carrier 
IS orexcipient 

llie ph^aceutiealcompositions ernpioj^ in the p^^^ 

of formala CO, or t^samaceutically acceptable salts or prodrugs tho^eof, and may also 
contain a phasmaceuticaUy acceptable eanler and optionally o&er therapeutic ingredients 
20 loftown to those sidlled in the art. The term, "phaonaceuticaily acceptable salts", refers to 
salts prepared ftom pbatmacentically acceptable nontoxic acids including iacHrganic acids 

and organic acids. 

Wheix the compounds of foni^ula (I) are basic, salts may be prepared from 
25 phai-maceiuicaUy acceptable non-k>,\ic acids uickkiin:; inorganic and organic acids. Such 
acids include acetic, benz-enesulfonic, benzoic, c;sraphorsuifonic, citric, ethenesulfonic, 
futnmic, gloconic, glutamic, liippuric, hydrobromic, hydrochloric, isethionic. lactic, maieic, 
malic, mandelic, methanesulfoaic, mucic, nitric, patnoic, pantothenic, phosphoric, succinic, 
sulfmic, tartaric, oxaKc, p-tolnenesulfomc and the like, Particuiariy preferred are 
30 hydrochloric, hydrobrotnic, phosphoric, and sd&rfc acids, and most particuiariy preferred 
is Ihe hyditHshlpride salt. 
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Any suitable toiue of auv. ni.t!<\Kor rL> bo crvxoy^a i'ur pro\idLia the pattenS v,ni\ an 
effective dosage of a compound of foxmula il), Tor exainplc. otal rectal, parenu-rai 
(ifttxa\cnouN. uUTarau5,culaO< transdermal, subcutaneous, and the iske ma>' be crnpluvcd. 
Dosage forms include tablets, tsoohoi, dispexsions, suspensioas. soiuuona, oapiiuks, 
5 patches, and the like. The most suitable loiite in atiy give« case will depend on the severity 
of the condUion being tiealed. The most preferred route of adiratjistration is the oral mute. 
The cot»positioss may be convenienUy pressssted in unit dosage foim and prepared by any 
of the metliods well known in the an of phOTJaqy. 

10 In p! acticul u^e. the coropwmds of formula <1) can be combined as the active ingtedtent in 
iTitifnatc admixture \^ ith a phjirmaceutical caiiier according lo conventional pharmaceutical 
compoundjng techniques The ciirnor ma> lAx a vude xancsy of hr\i-^ ^'Oi^uuhn-' on the 
form of preparauon desired fot ad'r/r-istnuoti, e ^ oral pajcuter.d (-..^ iniuvcnous). In 
preparing the comp^stt!on^ ^>r u-ai doMje \oim. .my ut the usual phamKJceutiCdl mi-ciia 

15 may be employed as carriers, such as, lor example, water, glycols, oils, alcohols, ^la^'ouring 
agents, pi^ervatives, colouring agents, and the like in the case of oral liquid pj^paratioi^s 
(such as suasions, solutions and elixirs) or aerosols; or cartietis such as starches, sugars, 
micro-crystailine ceUulose, diluents, granulating a^nts, lubricants, blndeira, disintegraring 
agents, and the Uke may be used in the c^e of oral solid preparations such as, for example, 

20 powders, capsules, and tablets, with the solid oral preparations being pitjfeiied over the 
liquid prep^atioiis- The most pteferared solid or^ preparattos is tablets, 

Because of tbdr ease of administratiou, tablets and capsuled represent the most 
adv&LUtageous oral dosage unit form in which case soUd pbarmaceaacal carriers are 
25 employed. If desired, tablets jnay be coated by standard aqueous or non-aqueous 

techmaues. 

In addition to the common dosage forms set out above, the compounds of Jornusia (1> may 
aiso be administered by controlled release niean,s and/or deliveiv drvices ,<;uch as ihtisc 
30 described in United States Patent Nos,: ,3,845,770; 3,916,899; 3,5,^6,809: 3.598,1 2 ^ 
3,630,200; 4,008,719; 4,687,660; and 4,769.027, the disclosutes of which are hereby 
incdipot»t«d by reference. 
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PhtirniacriTicai compnsinonp MiiSabj^. V <rA rummsafuHior ina) be pi<.Nemcd as dtsc.etc 
uroK suon a<i capsules, oachcis, or lal^Lts, or ae.Oi..i* feprayv conta^nuig a 

piedetcrniincd am>vin{ ot the active ingicdienr as a i:>o\\der oi gianulcs, a M>iuaon or a 
isuspension m an aqueous liquid, an oil-m-watei emixKinn, or a watei-iT> i ti bquid coolsiun. 
5 Such composiUons may be prepared by aay of the meiwds of pbamiao^ 'nut all rn^^thods 
inchide the «t«^ of bringing die active ingredtCRt into association with &e earner %lnch 
cDttstittttes one Odr mote nece^ary ia^^dienfe, in general, the competitions aie p?epaj©d by 
unifonnly and intii^ately admixing the active ingrediem with liquid earners or fmely 
divided solid earners or both, aud thraa» if necessary, shaping the product into the desired 
10 piesentation. 

For example, a lablet imy be psepared by compression or raouidrng. optionally with one or 
moi© aci.ci>s.o5\ ingrcdiertts. Compressed tablets may be prepared by coinpresssmg in a 
sin5ahk machine die active ingredicni m a Ixv^y-flowmg tnnn Mioh .iis powder or gtajiiiles, 
15 optionaJiy mued wuh a binues ? Iabuc<^nt, an intjn diluent, and/oj a smfacc active or 
dispersing agent. Moulded tablets m.n be made by roouiding Ji^ a suitable machine a 
mixtiae of the powdered compound moistened witli an men bqmd diiuem. 

The invention is fiasther defined by reference to the foUowing examples. It will be apparent 
20 to those sMlied in the art that many modificationg, both to materials mi methods, may be 
practised wi^ont de^jarting from the purpose and interest of this hiyentionv 

The iaveMon is iliiwtrated vi?iti reference to the Examples set out in Table L The 
sj'ntheses of the Examples are performed using the getieral Synthetic Methods set out 
hereinafter. The Method used for a given Example is noted m parentheses in column 1 of 
30 Table i . Table 2 includes the analytical data for the compounds. 



Table 1 
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Exampie 


Structure 


Compoondi Nmae 


1 

(A) 




2-ChiorQ-6<2-furyl)-9-(2- 
trimethy]aOyletboxymethyl)-9H-po3ine 


2 

(B) 




trimethylsUyMhoxymethyi)-9H-pimne-2-amme 


3 

(C) 




NJ^f-Di^aethyl-6-{3-^f^l3'J)-lH''puti^ 


4 

(B) 




6-{2-Fuo'l)--N- hydrox > ethy! i~0-f2-- 
trimethylsiiylethoxymethyl)--9//-purine-2-axm«e 


5 

(C) 


a 


N-(2-Hyifaoxyethyl)~6-(2-furyl)-i//~puiiiie-2--amiBe 


6 

(S) 


o 


2-^l<3it>-9H3yciGpeiUyl-^-(Maryi)'^9H-p\inne 


7 

(A) 




tert-Bmyl 2-chioio-6-(2-fury.l)-9if/~pu«ne-9- 
carboxyiate 


8 

(A) 


c 


2-C!>hl(Sro-^-(2-futy!)~lJ3-p3nije 


9 

(B) 




(2R>H6-(2-Fiiryi)-li?-pyrin6-2-yi)-2- 
pj^rroUdineiaetiianoi 


10 

CB) 


V 


N-(3,4-Dimethoxybeazyl)-6~(2-f«ryl)-lH-pmine-2- 
amifie 


H 

m 






12 
(E) 


/- 


terf-Butyj 6-(2~ftir>'^)-2-i«ethy,]ihio-9//~purine-9- 
cai'boxykte 
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13 
(B 






14 
(A) 




eafboxylate 


15 
i,B) 


J-" 


N-Ailyi-6-a-fuj:yi)-9-(2- 
Uimc!hyJ?iiylclho\>mcthy1V9f?~puiiiie-2-ajtifune 


16 
<B) 




6-(2-Fur>1)-N-methyl-H2- 
trimeSiiylsilylethoxymethyl)-9H-punae-2-aini^ 


17 
iC) 


'CO-..-- ^ 


N- Ailyl-6-(2-fijiyl)- liif-puTiM-2-aiiiitie 


18 






(A) 


cf' 


:-Amino-N^ydohexyJ-6-(2-ftiryl)-9H-puri»e-9- 
carboxiUBide 


20 
(A) 




2-Meftyiptopyl 2-ammo^K2-fiByi)-§#-j>udfle-9^ 


21 
(A) 




2rAsBno4«^i^erf-batyI-6<2rfttryi)-9^ 


22 
(A) 


CO™ 




23 
(A) 




I^^C?-|'Uiyl)rli^P«pi^^ 


24 
(A) 




2-Ai»i»o-H<fey1-642^liiryi>9i?-^su«^ 
ca?bGxamide 
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25 
(A> 






26 
(G) 






27 




purttte-2-amtne 


28 

m 






29 


ccx, 




30 
(G) 




3-Araino-6^:2-furyI)-N~isopropyl-9H-puniie--9- 
carbox amide 


31 




carboxtatiide 


33 
<H) 






34 
(H) 






35 
(G) 






36 
(G) 


ox 


carboxaimde 


37 
(G) 


o 
CO.. 


2-An3mo-6-(24utyl>N-(4-methoxybenzyl)-9H- 
puime-9-carboxamide 
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38 
(Q) 




2-AmjttO-Cv<24~uryi)-N-(4-meihy1ben/yi)-9H-pimne- | 
9-carboxaimde | 


39 
(G) 




2-Ainino-N-(2-chIoroben/yl)~6'a- fuiyl)-9H-panne- ; 
9-carbo3Eamide 


40 
(G) 




2-^Aitiino-6-(2~fHryi)-N-(l-naphthyl)-9/7-purine-9- 

cai-boxanisdc 


41 
(G) 




2-Aiiuno-6-v3-fm->i)-N-??-ht:ptyi-9/?punne-<)- 
caiixjxamide 


42 
(G) 




2-Atxiino-6-a-fwyiVN-i--tnethyl|}heayI)-9K-punne- 
9-carboxara3de 


43 




2-Amino-6-(2-fufyl)-N-(3-methyiphenyi)-9//-puniie- 


1 44 
I (G) 




2-AniiiJCHN-<2-chlomphesyI>6-(2-furyl)-9i^-piuiae- 


45 
(G) 


.--.^ 


(lS)-2-Aimtto-6-(2-f«ryn-N-<i-phenylethyl)~9/f-- 


46 
(Q) 




(lRV2-Ai3EH«o-^<2-furyI)-NHi-pheayietbyI^9H- 
pimiiB&-9<arboxan3dde 


41 

(Q) 




2-AT3omo-6-(2-fui7l)-N<3-metbyIbenzyI)-9j^-purine- 
9-carboxamide 


48 

(G) 




2-Amino-6-(2-{ury1)-N-(4~metiiyiphenyl)-9H~pufine- 
9-caiboxamide 


49 
(G) 




2- A-miTiO'6-(2-ft)fyi -(3-ineihoxyphenyl>9//- 
punne-9-carboxafflide 



3? 



50 
CG) 


c5« 




51 
(0) 






s% 

m 




catJsoxanilde 


53 
(G) 




carimaaade 


54 
(K) 




9<2-Cyc{ohejtymyl)-64Muryl^ 


55 
(G) 




N-Beivz>1~2~dimeth>aaBitoo-6-(24wyl)~9H-pmine~9- 

carboxtmiide 


56 
(H) 




N,N-Dimethyl-6<2^fui7l)-9~(4- 


57 
(K) 


o 




58 
(K> 






59 






60 
(K) 




9*GyGl6peMyl-6-{2~futyl)-i3-S^^ 


61 
(K) 


V 


6<2-B0iyl)-94sopmpyl-9i/-puriiie-2-arame 
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62 
(K) 


O 

OX 


6-{2-Furyi)-9-(4i?henyibu?yi)~9H~pi5rine--2-£imin£; 


63 




9^(2~Benzyioxyethyi)-6-(2-furyl)-9/i-puiine-2-ajiiine 


64 
(K) 




6-(2~Faryl)-9-(3-methyibiityl)-9//-puriTie-2-aRune 


65 
(K) 




6-(2-F»ry{)-9-(2-me(hyl'2-bu£en-4-yi).9H~purine-2- 


66 
(K) 






67 
(K) 




9^4-C3iloiobi«rt2yI)-6K2-f\iiyl)~9^^^ 


6S 
(K) 




g^2~FijryJ)-9-^{3-pfecByIpropyl)~9^^piMsn&^ 


69 
<X) 


»/ 


Ethyl 2-aiJ5inG-6r(2-furvl}r9H~ptinii©-9»ac6tate 


70 
(L) 


^>>^ 




71 
(B) 






72 
(A) 




Ethyl 2,6-bk(2'fiH^i)'"9ll-p 


73 
(M) 







74 
(N) 




6-(2-Furyl>2-methoxy-9-(2- 
triiiietiiyisiiy.let}ioxymeth>l)'9//-piu-me 


75 
(C) 






76(0) 






77 
(G) 


o 


2-Ainino-N-beRzyi-6-(2-th}eJiy1)--9/J-pariae-9- 


7S 
(A) 


o 


r£;;t~Butyl 2-aim»<>-6'-(2-thisnyl>>9H-puiine~9-- 

cart>oxy!;He 


79 

(G) 




2-Amino~N-(4-t1uotobejizyl)-6-(2-f«ryi)~9//-p«iii3e- 
9-csxhQxmn.d& 


80 
(G) 




2-Ammo-N~(3,4-dichio«>benzyI>6-(2-fary^^9/i'- 
puri«e-9-cart)oxamide 


81 

m 


o 


6"(2-FuEy3)-9~C^-pb6iiyl<Jtliyi)~9//'-putiii6-2-'8i3iiB© 


82 
(K) 


o 


5)-(l-(4.Haorapheiiyl)ethyl>6<2-ftir>1)-9H-purine- 
2~a.mn& 


83 
(K) 




amine 


84 
(K) 




9K3^imofpfeeazyl)^C2.fi^ 
aimae 


85 
(P) 


9 


2-Amin0-6.(2.fiitty!)-3^^^^ 
acetaanflide 
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86 
(Q) 


V 




87 
(Q) 






88 
(Q) 




piirijie-2-aiiiiae 


89 
(Q) 






90 
(R) 


ok 


6-(5"Methyi"[lA4]-oxadiazoir-3-yi)-iKvpun^ 
amine 


91 
(G) 




2-At!ii«o-N-ben2-yl-6-(5-n\ethy.l-tl,2,43-oxadia2o1-3- 
yl)~9B^ujiae-9-caiboxamide 


92 
(0) 




9-cacboxaimde 


93 

m 


OX 


pii0ne-9-cserboxajrdde 


94 
<G) 




(lRS)-2-Aii5ino-6-(2~fmyO-N-(i-Cl-naphthyl)ethyl)- 


95 
(G) 




2-A«URO-6-(2-furyl)-N-{2-(3-isopn3peflyiphenyI)-2- 
propyl>-9H-purine-9-carboxan)ide 


96 
(Q) 




2-Ai3Mno-6-{2-fttryi)-N-(2-hydroxyelhyl)~9//~purine- 
9'acetaimde 


97 
(Q) 


P 


6-(2-Fury!)-9-(2-oxo-2-(4-methy^ 1 - 
ptpemzinyI)ethyI)-9H~puane--2-aiiriiie 



WO«2/05>521 



41 



98 

(G) 




2-An««o-N-(3-chIoroethyi)-6-(2-fary3)-9ii-purine-9- 
carboxaBiide 


99 
(G) 


COL 


2-AiBino-N-(3-chloropitJpyi)-6-(2-fiiryi)-9^-piiiine- 
9-«arboxaimde 


ioo 

*.G) 




Eti^y! 3- C--Aixiino-6-(2-furyl)-9//-purine-9- 
yDcarbonylarmnopiopionate 


101 




Ethyl 2-(2-AmJi?o-6.{2-furyi)-9//-p«nne-9- 
yl)catiK>ayJamt»o-3-pheayipj(5C»pionate 


lO': 

(S) 




6-(2-Fmy0-H2K2^pyndyI)ethyi)-9H-puiine~2- 
amine 


103 
(S) 




6-(2-Furyi)-9-(2-Ci-piperaziayi)ethyl)-9i/-purine-2- 


104 
(S) 




6HC2-Puryl)-9r(2^(l-^pipeisdmyl)ethyi)-9B-pm^.u^^ 
amine 


105 
(S) 




<)-(2-Furyl>9-(241-pyn'olidi»yl)ethyj>9H-pu^^ 
amine 


106 






112 

(G) 




N-Benzyl~2-m.etlioxy-6-(2-ftiiyl)~9H~pUTiiie~9- 
cjirboxamide 


U3 
(S) 




9-(2-(4-Chlon)phenyi)eibyl>6-(2-fur>'l)-9/i-pi3riTic~ 
2^amiae 


114 
(S) 


Y 

4^ 


9<2-(4'Di]metbylaiaiTiopheiiyl)ethyl)-^<2~f«ryl)-9/f- 
punne-2-ajRiine 
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115 
(S) 


o 




116 
(S) 


o 




117 

(S) 


o 


9-(3-Cyclohexylpropyl)-6-(2-f«ryl)-9/i-puiine-2- 

amine 


118 
(D 




2-Ainmo-N-benzyi-6-(24'uryl)-N-<inethyl-9i?-pU3ine~ 
9-<;arboxaaiide 


119 

(Q) 




2-Ai«nu)-(>(2- lu! > ' ) - N - a-pyridy3metliyO-9H- 
pur.ine-9-acecaiiude 


120 

(O) 

122 
(Q) 


O 


6-C8eii2Gfuisii-r2-yi)~l//~pu£iiie-2-an3i3Qi6 


V 


2-Ami«o-^2-foryI)-N-(2-pyridyi>'9H-f«tme-9- 
acetaimde 


123 
(Q) 




2-Anano-6-(2-fta-yl)-H^C2-phmyIethyt)Wf>ud«^^ 


124 
(Q) 


o 


3-Aiiaijo-^2-fofyl>H-n-propyl-9H-pmM6'r9- 
acetamide 


125 
(S) 






126 
(S) 




5-(2^Fuj^yl)-9-(3-in$thylben2syl)-9H-puriiio-2-a33ii 


127 
(S) 


o 


6~(2-Fw)d>-9K4-mc^iylbenzyl)-9H-put!ne-2-afnine 



43 



128 
(G) 


Q 




129 
(0) 






130 

(G) 




2-.JVmifto-N--bettzyl-6-(5-chioro-2-tbieayl)-9ff- 
purine-9-carboxamjde 


131 

a) 




6-(2-Furyl)-9-(i;2,3,4-tetrahydfOisoqiiinolii3~2~ 


132 
(i) 


c> 


6-(2-Far>4)-9^;i4ndolinykM>onyi>9H-purine-'2- 


133 
(A) 






134 
(G) 




pttr5.n.e-9-csrboxaiijide 


CO 


9 




139 
(G) 






140 

(Q) 


f 


9-aeetaKijdei 


141 

(Q) 






142 
(Q) 




m&mmde 
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143 
(Q) 




2~AiKino-^-<2-furyl)-N--(3-p>TidyI)-9H-puriije-9- 
acetairude 


144 
(Q) 


/ 


2~Aimno-N-{4~chioroto2;yl)-642-furyl)-9//~purine- 


145 

(Q) 


JO. 


2-Armw>-N-beiiSiyi"4-C2-f«ryi)-N-meihyl-9H--|>urine- 
9-acetaMde 


146 
<S) 






147 
CS) 




6-(2-F«ryl)-9-(2-C4-^m6j5>lioHiiyl)ethyi>9^^ 
amine 


148 

(S) 




6-C2'>Fttfyi)'^9'^(3-pyjidylii)6&yi)*^^ 


150 
(A) 




6"(3~^^Jiyi-2-&i6ayi)-lj^"p03dB6*2H8i^ 


151 
(AA) 




yl)p]3>pionate 


152 
(M) 




3<2-AMnG-6-C2-fiityl>9l^^ 
aoid 


153 
(AB) 


s 

ox 




154 
(G) 


til 


N-Be9gyl-6-(2-fji0l)-2'meth>^^^^ 
earboxaMiJe 


155 




6<2-Fiiryl>94sopropylsulph0nyl^9jS^'^^ 
amine 
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156 

(AC) 




2-Ch1oro--6-(2--f ury])~9~(4-methy ibeaa;yl) -9^:/ -purine 


157 
(AC) 






158 
(AC) 


9 


6-(2-Furyi)~9~(3*nittx)beiiKyi)-9//-purino-2-an3iTie 


159 
(AC) 




6-(2-Furyl)~9~(4-faifiuoromcthylben2.yl)-9/f-puritie- 
2-ainine 


160 
(H) 




6-(2-Rir>'i)-943-Tiitrophefty!)sulphonyl-9H-p03ioe-2- 
aiDiine 


161 

m 




9-(2^Br«EnophenyI)sBJphony3-6-(2-furyl,)-9H-purine- 


162 
(H) 


9> 


2-amme 


163 
(H) 




9-(4-Haomphefiyf)suIphottyi-6-C2-fi3tyl)-9H-|jidm^ 
2-amme 


164 
(H) 




6-(2-Fury1)-9-xn0tha^ifesiJlphonyi"9^f-puniie"2-Mii 


165 

(H) 


V 


9-B>ut^nesiilphonvi-6~f2~furyl)-9/i-piiriBe-2-8TJ'iiiie 


166 
(H) 


9- 


6-(2-Furyl)-9-(8-qiimoimesulphoByl)-9//--puriTie-2- 


167 
(H) 


V* 


9-(3,5-Diniet!iylisoxazole-4-yi)8ulphonyl-6-(2- 
Airyl)'9//-piirine-2-atxutje 
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168 
(H) 




6'(a-Furyl)-9-(5-(2-pyridyi)-2-ti(iieiiyl>s«lphonyi-9H- 
purine-2-aniine 


169 
(Q) 




3-Amino-6-(2-fyry1>-N-(4-'aiet1ioxy-2- 


170 

(Q) 




p«rine~9-acetam.ide 


171 
(I) 




N-Ben2yl-N,2-dimethyl-<>-(2-furyl)-9i^purine-9- 


m 

(AC) 






173 
(AH) 




5.(2-Fury1V9-C4-rae{hyi.bens:yl)-9H-p«ri»e-2- 

carboniirile 


174 
(X) 




6<2-Fury{)-9-(2-phm8UKvidoestfeyl)-9H»purin6-2- 
aiTiitie 


175 
(Q) 




2-A»MiK>-N<4-chlon>pteyl)-6K2-furyl)-9^f-pusme- 
9-acetainids 


176 
(Q) 




2-Ai«lB0-N~(3i4HfichlcK<^hmyl>4K2-faryl)-9^ 
pumie*9-^acetaniide 


177 
(AC) 






178 
(AC) 




9-<2-<3jlQrobenzyl>6-(2-fm7l)-9H-parine-2-aTmiie 


119 
(H) 


^ y N ■ (5-(2 ■ Am!3io-6-(2 4yryi)-9H-pr.rine-9" 
'^■^'^"'X^-t''^'' 1 yls«iphonyl)-2-fJbienyJirtethyi)-4-c{iiorobenzarnide 
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ISO 
<B) 


o 

/•-rS 


9-(24,3-Be«zoxadiazol-4-yl)su]phonyJ-6-(2~itiryO- 
9H-put%nQ-2'-mine 


181 
(H) 




Methyl 3K2-ajmno-6-(2-fur>1>-9H-pudne~9- 
sulpbony!^hiopheiie-2-cajt>oxyIate 


182 
(H) 


Q 


6-(2-Furyl)-9-C5-asoxazol-.3-yI>2-thkByl)su1phonyi- 


183 
(H) 




yl)saJphonyl'^9H-rp«diie4^aniine 








184 
CH) 




9.(4.Acety]phenylsi%lMnylK>-(2~f«ryi)-9H-pmiiie- 


185 
CB) 


r 


6H2-Fury.l)-9^;2-phenytetheayl)SBlph^ 
putine-2-aiEatne 


186 
(H) 






187 






m 

(S) 




6-i(2-T^UFvij^9"'^4'*pyritIyliTi£thyI)"^//*purinC"2*sinifis 


189 
(S) 




6-(2-Fotyl)-9-(3-(3-pyddyI)pix)pyl)-9H~purine-2- 
aimne 


100 
(S) 




6~(2-Faryl)-9->(3-<4-pyridyl)pK>pyl)-9/f~purine-2- 
amine 
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191 

(G) 


5; 


2-Amino-N-(i-(4-bromophenyi)ethy1V6-(2-iur)1)- 


192 
(AD) 




9~(3~AtxuRobsazyl)-^{2-toyi)-9£r'-puiine*-2-'aiiiin6 


193 
{AC) 




Methvl 3-(2-amino-6-(2-furylV9i7-pmine-9- 
yimethyDlsonxoate 


194 
(AC) 




9^(4-C5^nobenzjl)-6-(2-fur>l)-9//~purine-2-anijnc 






6-(5-MetbyJ-2-jfuryl)-l^f-p«ndtie-'2-aj^ 


196 
(H) 






197 
(AO 






198 
(AQ 




6-(2-Futyi)-9-(3~n3ethoxvb<5T!Zvj)-9/f-puiiiie-2-aaiw6 


199 
(M) 




3-(2-Aimno-6-(2-turyl)-9/:^-punRe-9- 
yljaethyl)befi2oic add 


200 
(B) 




K,N-Dnnethyl-6-<2-fiJryi>9-0-methylbeii£yi)-9H- 

puiine-2-amme 


20} 
(G) 




2-Aimiio-6-(2-mr>'l)-N-(2-fat vlmeUi} l}-9/:/-pui.Tic- 
9-carboxaimde j 


;o2 

(Cr) 


Q 


2-.Vir!iu^v6-(2-tur\iVN-(2~thienyIinfithyI)-9H- 
pt3nae!-9-cait)oxaaiide 



49 



203 
(AC) 




— j 


204 
(G) 


V 


2-Aimno-N-'bBnzyI-6-(5-ineih>I-2-fuiyi)-9H-punne- 
9-carboxamide 


205 
(AF) 


? 


9-(3-Aceta«udobenzyI)-6H;2-ftiryl)-9fr-puiine-2- 
aaime 


206 
(AC) 




6-(2-Pury})-9-(4-mcthanesulphonyibej\/.yli-9H- 


207 
(<VD) 


? 1 

- 1 


208 
(AC) 


■>! (MBeriiyi-2-turyl)-9i/-punae- j 


209 
(V) 




6-{l-Methyl-iH-imida«oi-5-yi)-m-porine-2-amine | 


210 

im 




9//-Hpuriaer2-iaiaine 


211 
(AC) 




9-{2x6-I>ifIttotoben2yI)-6-(2-ftJryl)-9H-pan8e-2- 
amine 


212 
(S) 




6-(2-Faiyl)-9-(6-methyl-2-pyndyi)methyi-9H- 
purine-2-ainine 


213 
(S) 


o 


6-(2-PoryI)-9<3-farylrftethyl)~9//~pume'2-ainine 


214 
(H) 




«-Benzytsalphonyi-6-(2-rur}1 Vy/i-put ine 2-ajmni 
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215 
(AC) 




Methy) 4-(2~aflii«o-6-(2-fur>'l)-9ii-p\3nne-9- 
yLmethyl)ben2;oate 


216 
(M) 




4-(2-Amino-6-{24aryI)-9H-piulne~9- 
y1rneth3fl)besz(>!c acid 


1 217 


■PCX 


6-(2-Furyl>-9~(3-methaaiesaIphonyiaoiinoben2;yl)- 
5)?/-purine-2-aniine 


218 

<Q) 




2-ATnino-6-v2-furyl)-N-(2-fur>l iTictiiyi )-9H -panne- 
9-acetamide 


219 

(AC) 




<^-(3>5-DimeteybenzyI)-6-(2-fiaryi>-9H-puii»e~2- 


220 
(AF) 




9-{2--A<«tai»idoben2;yl)-6~(2~furyl>9Jy--purine-2- 


221 
(AO) 




6-(2-J^iixyi)-9-(3~jiydK)xyl56iizyl^9i?-pBHn©^2*8nxtn6 

~. : ~ : 1 ■■ ■■ 


222 
(S) 


CO. 


rs[<2-<2-A3Mino-M2-furyl>9H-parine-9-yl)ethyI)-4- 
pyiidiaecaiboxajaade 


223 
(S) 




y-^^jj^^^^j j^y^^**^^ J jjt^yijj^jl^j^ /"^f** -^^U* U*e*%s<'*'<a Ji « M V 


224 
(S) 


O 


9K"l-Benz>^4i?4jnida20l-2-ytoethyl>6-(2-fur>'1^ 


225 
(AD) 




9-(4-Ai»inobenzy1)~6-(2--fafyl)-9H-parine-2-artane 


226 
(P) 




3-(2-AmiTK>-6-(2-,f«ryI)-9H-purine-9-ylmethyl)-N- 
benKylfeeiizafiiide 
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227 
(P) 




4-(2-Aii3iRO-6H2-faryi)-9^f-putiiie-9-yimelhvl)--N- 
benzylljenzainicte 


228 
(H) 




6-(2-Furyl)-9K4-methyli*ienylsuIphoiiyi)-9H-purine- 
2-amine 


229 

(AC) 


9 


9-(3,5-DimethyIisoxa2oi-4-yimethyi)-6-(2-furyI)- 
9H-punne-2-ainme 


230 
(F> 




3-(2-Ammo-6-{2-furyj)-9i?-puiine-9-ylmeihyi)-N,N- 


231 
(Q) 




2~Amf no-6 -(2-i\iry) )-N-(3-methoxjfpheny1)-9//~ 
p«rine~9~acetam"!de 


232 
(AF) 




6M'2-Fury!)-9-(4-meth3Jiesu]phoTjykimnobenKyl)~ 

9H-pmnQ-2'S.mme 


233 
(P) 




4 (2 Arrano-6-(2-fm7l)-9H-pomie-9-ylmethyl>-N,N- 
dimetliylbetueaiside 


234 
(AF) 


< 


N-{2<2-Ammo-^2-faryi)-9i?~purine-9- 
ylBiethyi)pheayi)cyclopmpanecar1»3xatm 


235 
(AF) 




6-(2-FaryI)-9-<3-(l-methyl-lH-ii«idazol-4- 
yisulph(mylamno)bemyl)-9if-pma 


236 
(Q) 


/rS 


2-Amiac^-6-(2-fiiryi)-K"{2-methoxybenzyl)-9//- 
pmine^9->*;etamide 


237 
(Q) 


a 


2-Amino-N-(2-fkoroben2ylH-<24uryi)-9//-purine- 
9-aeetaimdB 


238 
(AF) 




6-(2-Furyl)-9-(2-(2-thienylsulphonyianHno)benssyl)- 
9H-purine-2-amine 
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239 

(AF) 




6-(2-Riryl)-9-(2-(3,5-djs)ethylisoxazoi-4- 

y1sH]phoTiy]aTnmo)bonzy!)~9//~puriiis;-2~amine 


240 
(AC) 




9-(5- CWojx>-24hieT.iyi.n)eti3yi)-6 •(24'uryl)-5)j7-pliriIle- 
2-axa^ae 


24i 
(Z) 


txx, 


6^ 5-MethYl-2-pyridinyl)«ll?*pi3iiiJi&-2-ainine 


242 

(AF) 


V 


N--^6~(2-Fary!)--9~(2<2-raetby1pR>panainido)beitsyi)- 
<^//-pi.in ne-ll-)!' I ■2-melhylpropanarr. • tic 


243 
(AC) 




9-(2-Fiuoi-obenzyl)-6~(5-metfeyi-2-pyiidinyi>9/i- 
purine-2-amine 


244 
(AJ) 


> 


9-(2-FlaotQbeii«yl>6-(4>-»ieihyl-2-thia2;o1yi)-9//- 


245 
(AK) 




»cetimdmid& 


246 
(Q) 


V' 


2-Ax«ino-6-(2-furyl)~N-<l~mejhyIpropyI)-9H-purine- 


247 
(Q) 




2-Aii3ino-J^-«tiiyI-6'(2'faiyl)-9j^-pariae-9-ace^ 


248 

(Q) 




N'Aliyl-2~an)ino-6-(2-fiiry{)-9//-purjne-9-acettUTiidc 


249 
(Q) 




2-AniJflo-N-(3,4-difiuorophenyl)-6-(2-furyI)-9//- 
pmi«s-9-acetamMe 


250 
(AF) 


0- 


6 -(2-Furyl)-9-(3~f 3,5 -dimeth yiisox azoi-4- 
ylsuiphottykrnmo)ben?.yi)~9//-p«rine-2-ai3iiiie 
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251 
(AL) 




(2S)-9K2-.Ajnino-l-piopyi)-6-(2-furyi)-9i?-punne-2- 
amn& 


252 
(Q) 




2--AnMno-N-(2-diiBetl5ykminfX!thyl)~6-(2-fiiryI}-9//~ 


253 
(AC) 




5>-(4~p.UK>robenzyI)-6~(2-ftiryi)-9i?-pttrinc-2--8Biii)c 


254 
(AL) 




(2R)-9-(2-Aniino-l-pi'opyl)-6-(2-niryi)-9;/-puri.ne-2- 
asjine 


255 
(X; 




9'(2~(Biuoxycarbonylami»o)ethyl)~6~{2-furyl)-9H- 


256 
(AC) 




N,9-Bis(4-ii»thylbenzyl)-6-(2*furyI)-9H-pmi«e-2- 


257 

m 




9-(2'^A3aiaoe4feyl)-6-<|2''furyi)-^9H-pM 


258 
(AC) 




6-(2-^ryl>rH,Ni9-#jM;4rm^^ 
2-amme 


259 
(AC) 


m 


9-{2-Flji0Ep-5'^trbben?^^^^ 
aiome 


260 
(AG) 




6-(2*!Fu£yl)-9'^(4-feydfoxyb6i^2iyi)"9£f-pyiiB6"2"SiJ'Siins 


261 
(AC) 

262 
(AM.) 




6-(2^Fai^I)-9-(4-HiethQ^y^ 


a". 
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263 

(AM) 


{lit,, 




264 
(AM) 






265 
(AO) 


Y 


t-(3-Aii»HobeTizyjt)-6~(5^^^ 


266 
(AC) 






267 

(AC) 


(11 


amine 


26§ 
(AC) 




9-(6-AUyloxymethyl-2-pyridyi)-6-(2-f«ryi)-9K- 


269 
(AC) 


V 


9-(3~Methyl-4-nitroben2yl)-6-(2-fipay1)-9H-piirij^^^ 
amine 


270 
(AC) 




i^wr-batyi 4~C2-anijno-6~(2-fuiyi)-lIf-|>uane-9- 
yIiijeihyi)i|idole^i-eati^ 


271 
(AQ) 




6^(2-Furyl)-9-(4-'iiidoiyIinethyl)-9M-pittiae~2^ 


272 
(AQ) 




6-<2-Furyi)-9-(5-indoJyImetfeyl)-9/£-pmiBe-^ 


273 
(AC) 




ieRN>qtyi! 5-<24«3ino^6-C2-f^ 



Method A 
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m UMV {2.5 mL\ was tieatciJ wm PaCl^iPPh^j;^ <105 mg, 0,Li imnoJ") and 2- 
(tnbutylstansyDfuran (944 pL, 3 manoi), stared at room temperawre for 16 1\ chiuted smCi 
ROAc, washed with water, dried (MgSO^) and concentrated in vacuo, puiifjted by 
5 chromatography [SiOs; EtOAc : Heptaae, (1 :2)j and the lesulting cream sohd xiecrystalUsed 
(heptane) to give the title compowui (738 mg, lQ%)s&& white solid, 

Meiiiod B 

N\N-Uiniethyl-<>-(2"f«ryl)-9H2-trimethyls0ylethoxymethyl)«9H-puri»e-2-a^ 
10 (Exa«ipte 2) 

A solution ot 2-diIora-tvt2-iury{)-9-{:-tnmeL'u:siAlo! .(i-s'vnK'{hylH>/7-punnt; i488 trig, 
1 4 mmol) m i&upiopanol t5 niL) was t:ealt;d with 40 % iixmcniyLirnxm- tn v/a{er (i mlJ, 
Tci'lmed for 2 b, concentrated in vacuo and puritted by chromatography (SiO^; EtOAc : 
Heptanei* (1:1)3 to give the lifitifg cmipoimd (4dl mg, 86 %) as a white soMd 

15 

MetlitMiC 

A soiution of HN-dimfe%i-6-(2'foi5^)-H^^a»25fey1^siiyi^oxym 
ajiiine (200 mg* 0.56 mmo\) in THF (5 laL) was tieated wittt tetm-n butylatninoinum 
10 fju«3de (1-M in THF, 0.67 mL, 0,67 aifflol), refluxed for 4 h, cooled, pouied into water 
and extracted with EtOAc, The combined organic phase was dried (MgSOi), concentiated 
in vacuo and purified by chromatogtajijiy (SiCh; EtOAc) to give the title compowid (98 mg, 
76 %) as a p^e yellow solid. 

25 iVMbodB 

6-(3-F»iy !)- l/l-purine-2'-a miiite (Example 1 1 > 

A soiutioTi of N-(3.4-aimechoxybcnzy0-.6-(2-furyl)-i//-purine-2-amine (194 mg, 0.55 
mmol) in 'fFA (1 rrjL) was heated at 60 for 30 inin, poured into water, extracted with 
EiOAc and the combined orgaiuc phase was dried (MgS04), concentrated in vacuo and 
30 puriiied by chromatogmphy (SiO^; 5% MeOH in EtOAc). The resalting yellow solid was 
dissolved in MeOH, treated with HO (1-M in EtaO) and filtered to give the title compound 
(75 mg, 57 %) as a yellow solid. 



teii'Btityl 6-(2-fi3uryi)-2*thiomefiioxy-9i/-piunMe.-9-carboxylate fExampk .12) 
A solution of ten-huiyl 2-chloro-6-(2-fca:yi)-9//-purine -9-caiboxylate 020 mg, i mmol) in 
l-raethyI-2-pyiro1idinone (2 inL) was treated with NaSMe (140 rag, 2 mmol), heated at j 10 
5 for 48 h, cooled, poured into water, extracted with CHCI3 and the combined organic 
phase dried (MgSOij) and concentratsed in vacuo. The resulting crude intermediate was 
dissolved in THF (2 mL), treated with di-/ert-batyl dicatboaate (21S mg, I mniol), BtgN 
(139 mL, 1 mmol) a»d a catalytic amount of DMAP, stined for 1 h, pouijed into water, 
extracted with CHCls and the combined organic phase dried (NlgS04). concentrated iit 
10 vacuo and purified by ohromatogiaphy fSiOa; Ifeptane ; ElOAc (4:1)} to give tiie title 
cmnpotmd {106 mg, 32 %) as a cream solid. 

Method W 

6-(2*Fmyl)-2-thiomctiiosy-lifir-pariite (Example 13) 

IS A solntion of tert-botyl 6~(2-furyl)-2~thionjethoxy-9i/-purine-9~catboxyiaie (75 nig, 0.23 
mxnol) in dioxan (0.5 mL) was treated wife HCl in dioxan (4-M, 0,5 mL, 2 mmol), stined at 
room temperature for 30 mia, jpoured into sat KaHC03, extr^Jed \vi^ EtGAc and die 
combined otganio ph^e dried (MgSO^ concentfated U vmto and the tesuiting cream 
solid hiturated with EtOAc and Mtea:ed to give the title con^fomtd (46 mg, 86 %) as a 

20 <3«am solid. 

Method G 

2«Amino-N-»-b«ty!-6-(2-furyl)-9H-pvirme-9-carboxamide (Example 36) 
A solution of 6-.(2-furyi)-l//-purine-2-aor.r.e (0,050 0,25 jxrniol) and DMA.P (5 mg, 0.03 
25 mmoi) in anhydrous DMF (1 mL) was rreated with «-butyB.socyanate (0,029 g, 0.30 mmol), 
shaken at 65 "C for 1 h, poumi onto ice-cold water (10 jeuL), cooled al 0 T for 15 min and 
the i-e^alting precipitate filtered and dried in vaciu> over P2O5 to give the HtU cotnpmind (74 
mg, 100 %) as a white sohd. 

.30 Method H 

.9"(4^«rf-Btttyiphenyls«lphottyl)-6-(2-f!ttjyl)-9jff.pt^ (Example 27) 

A solution of 6-(2-faryi)-l/i-pmine.2-an3ine (100 mg, 0.5 nmxol) in THF (2 mL) andDMF 
(0.5 ffiL) was treated with 4-r<?rt-hatyUTenzenesulphonyl chloride (116 mg, 0<5 mmol) and 
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btjN <69 jiL. 0,6 mnioi), hcatccl at 60 X' tor 2 h, cooled, diluted with water and the 
resulung soiki filiered and washed \vitJ> EtOAc to give the mle compound (106 mg. 53 %) 
as a cxeam soUd, 

5 Methodl 

6<2-$^ryJ)-9-(i«pyiT«iidiiiyicarbo»yi)-M-puriae-2^ (Example 29) 

A solution of pyixolidine (50 mU 0,6 mmoi) in toluene (2 mL) was treatwi with a solution 
of phosgene in toluene (0.31 mL, i,93-M» 0.6 mmoi), heated at 80 "C &r 30 sains, cooled 
and concentrated in vacuo. The residue was dissolved in THF (2 mL) and added to a 
10 solution of 6-(2-f«ryij-lH~punnc-2-an)me (iOO mg, 0.'=^ ru'fii\; auL rt,\ iS^ ml, 0,6 
minoi) in DMF (0,5 inL), stirred at 60 T ihr 16 h, poured in\> watcs .jxi exij,)c*od wsfii 
EtOAc. The combmca o;i:a?nt piu^i^c wav dned (MgSO^), concentratco in >'acu'> and the 
resulting solid triturated ^ith EtOAc/iieptane and filtered to give ihe title cvmpoimd {92 
mg, 62 as a eream solid. 

,15 

Method 

M^C:ycloliexyl«thjrt).6^(a»f^ j^i)-9^^pm1n««^^ (Exan^I^ 54) 

A solution of 6-(2-furyIH^P^«i»e~2~anjine {25 aj®, 0,12 mmoi) rxi anhydtous WSS (0.5 
mL) and anhydrous THF (2 sniL) Usated with eijfeenyiphosphine polystyjene (65 mg, 
20 0-25 mmol) and 2-cydohexylel3TanoI (35 mg, 0.25 mmol), shaken at room temperature for 

10 min. treated vtitli tfi-f^?f~butyl azodicarboxylaie (0.058 g, 0.25 mmoi)^ shaken at room 
temperatiwe for 16 h, filtered and concentrated in vacuo. The resulting oil was dissolved in 
CH2Q2 (2 mL) a:id TFA (1 niLK shakc;n for 2 b uad conccntiated in vacuo. The respiting 

011 was dissolved m CHjCl; (3 ixiL), ihsk&n w'nh sq HCl (1 mi-) tor 15 min and the 
25 orgatiK- ps 1 ss. . os\ .T.irated in vacuo and punfied n> chi-omatography (SiOj; BtOAc) to give 

the tiile. compound (Z2 mg, 57 %) as a yellow iiolid- 

Method L 

liopropyl 2-dimeUiyiajtjitto-6-{24uryO»9ff-pari«c-9-acetate OExample 70> 

30 A solution of ethyl 2-chloro-6-(2-furyI)-9/3r-panne-9-acetate (100 mg, 0,33 moi) m 
isoptopaaol (I mL) was treated witfe 40% dimethylamine in water, reffuxed for 2 h, cooled, 
pouied into water, extmcted with EtOAc and the combined organic phase dried (MgS04), 
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conccnu nited in vacuo and purified by chromatography [SiO^; Hq>taae ; EtOAc, (1:1")] to 
give tbe title compound (20 mg> 19 %) as a white solid. 

Method M 

5 2-Ammo-6-(2-furyi)-9fr-purine-9.acetie add (Example 73) 

A solution of cthyi 2-am3no-6-(2-furyl)-9i?-pmune~9-'acelate (200 jng, 0,69 mmol) m 
MeOH (3 xnL) was treated with ag NaOH {2-M, 0.5 njL, 1 nunoi). refluxcd for 10 min, 
cooled, diluted witti water, acidified with aq HCl (l-M) atid the tesuiling solid fthei-ed, 
washed with water and dried to give the title compound (1 29 mg, 72 %) as a yeliow solid. 

10 

€»-(2'F^ryJ)-2-mettioxy-9-(2-trittietltyIsaylt;tha\v me{h> l)-9/l-purl«e (Example 74) 
A solution of 2-cWoro-6-(2~furyl)-9~(2-tnnieih>Ki\''cthoKymcthy1V9H-'puriRc (0.?5g, 1,0 
niinol) and sodium nk^thoxici^ (6{) m;;^ I 1 nr. > r; h.ruA p rnL) was rcHuxcd fur i? 
15 h. cooled, conceiiU-atcd in ^"ici'O axx^x the f>.'suJiin^' ^olui Uca.cd wjth v,'a{vJi, acidjhcd to pH 4 
with acetic acid, exlixictcd with 1 fO V^, Uneu uNajSOi), oonccnfcaToti m vfl<-fff and purified 
by chro33tiatograph>' [SiO^; EtOAc:faeptaae (l:i)jto give the title compouKd (332 mg, 67 %) 
as a pale yellow soSd, 

20 M^hod O 

fi;-(5-Chioro-2«thleMyI)-li?-piiMn€-2-amiiie OExample 129> 

A solution of N.9-bisftetrahydropyraji-2-yI)-6-chloro-9f/-purine-3-art)ine fl.Ol g, 3.0 
nimoi) and PdiPPh-,).} (250 n\g, 10 inoi%) in THF (20 tiiLl w'as trcAied witb 5-chloro-2- 
thiopheuchoionic <icid n~H! mg, 3 ? inmuO and f^atutated aq XaliCO'^ (10 laL), iciluxed -^oi 

25 1 h, diluted with Hi.\ t\fr.k-t?d v.>sh \HO'\^ and the ni^xmc phase dned <McSOi), 
conccntxated m vacuo and pmified D)' whromaiogfanhy fSiCX;; heptane: liiOAc ^2:1)] to 
givt; its coupled pioduct a» a pale-ycllow s>nip. Thi^ material was ai5<:olvcd m MeOH {20 
ml^ and surxed vigorausiy at 50 "C with Amberlysi-lS rcsin for i hr. The resm svas iiiteied 
ofi, wa'.hod once with MeOH, and tlien re-suspended in fresh MeOH ( 20 niL\ treaied with 

30 KHj solution (2-M in MeOH , 2.0 i»L), stirred vigorously at 50 for I h, fiitered, the resin 
washed twice with MeOH, and the filtrate concentrated in vacuo to give tlie title compomd 
P30ia|i 36 %) as apOow solid. 
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Method P 

2-Anima-<)'(2>'fiiryi )»N-pht'iiYl-.W/-puriiiTLL-9-ai;t'tanilde (Kxaaiple 85) 
A solution of 2-aiii;uno-6-i2-fui-yl)-9H-piU'me-y-aceiic acui (129 mg, 0.5 nmioi) tn DCM {2 
mh) was treated with EDCI (96 nig, 0.5 oimoi) and aniime (45 fd., 0.5 mmoi)> stinvici ai 
5 room teinperatee for 3 days, diluted with DCM, washed with wafer, dried (MgS04). 
concentrated in vacm md ponfied by chromatography (SiO?/, 1% MeOH in EtOAc) to give 
the title mmpotmd (51 mg, 31 %) ast a white soM 

Method Q 

10 2-Amin(>-N-heni;yl-<i-(2-fitryl)-9//-purme-9-acetaniide (Example 86) 

A snspensjon oi 2~amjno-6-{:^-t'u,r)]j-9//-puii«tj-y-acet3C add {129 mg, 0 5 mmol) m DhW 
(.2 HjJ^) {Tcateu svjth curhonyl dijmida/.oie iS) m^.', 0.5 nmiol). stUTcd at looju 
tenjperatiire for 1 h, treated with ben^iylarfjine (55 pL, 0.5 Hiniol), stitfed at room 
tempijraitire for 2 b, diluted with water, filtei^d a»d dned to give the tkk compound (115 
15 ttig, 66#) as a white soEd- 

A mixture of hydjoxylamise hydKjehloride (84? mg^ 12.2 mmol) and poteisatim hydroxide 
20 (855 mg, 153 mmal) in EtOH was refltixed for 30 min, cooled, filtered to remove solid 
potasstum chloride, treated with 9-<2-tetrahydropyninyl)-2-(2-tetrahydrop>Tan;ykrt5ini})-9;/- 
purine-d-carbonitriie (1.0 g, 3.03 mmol), refluxed for I h. conceniratcd in vacuo and ihc 
XMdue tiitaiatcd with Etj;0 to gi\e a pale \c\iov, ^ohd t'1.12 g). A port"!oi-i (600 m$) of this 
niatenai v,ai> stirred vsith N\N-d:iTieriiyiacetanndo dinu-thyiacetal at 100 "C ior 1 h, 
25 coiicentnitcd In vacuo and punhed b\ v. hi or .<it<'i;;./«phy vSiO,->: EtO.Ac) to give a p^k )e!Io-<A 
synip (212 rag), Tbis matcnal \%as di<;^rfSed m .\i'o(^B and iitirred vigoro«!!,ls at *it) T wiih 
AQiberiyst-l5 re.sin for 1 hr and the resiii fdt<.^red off &n<i washed once x^ith McOH. ThL 
resin was tlie« re-suspended in fresh MeOH» ticated with a solution of NHj in MeOH (2~M, 
2 mi,), stirred vigorously at 60 XI for 1 h, filleted, washed twice with MeOH, and the 
30 filtrate concentrated in vacuo to give the tiOe compound (73 mg, 21 %) as a pale grey solid. 



«»(2»Fta^0'^'(2-(2ipyrWyl)ethyi)-^^ (Esainple im 
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A niixtuiB of 6H2-tuiyi hi !!K^-2-:.t:it:x (50 rg 0 2^ rnnoh and iriphonyifhosiih^nt.' 
polystyrene (0,21 0,62 nminl) in mih>djuus DMF (0,5 inl) and anhyarous HTF mL) 
was treated v/iih 2~t2-h>droxyethyBp)'Tjtdme (61 mg, U50 rninoli, shaken ai looifl 
tempeiature for iO mm, toated with di-^<?/?-butyl azodicarlx>xyJatc (OJ 15 g, 0.30 imcoi), 
5 shaken for 16 h. filtered and the filtrate concentrated m vacuo and purified by 
chromatography [SiOx; CHaCi^-MeOH (iOO : 5)1 to give the titk compound (36 mg, 47 %) 
as m pff-vifhite solid. 

Method IT 

10 Benzyl 2-amino-<>-(2-tuiyI)'9f/-p«rine-9-carboxylate (Example lOlS) 

A solution of 6-(2-faryi)-l//-pu«ne~2-amme (0.201 g, 1.0 romol), henxyl cMoroformate 
(0.20 niL. l.f mmol), trieihyiaiuine (0.21 .mU 1.5 rsKuol) and DMA.P (15 mg) in DMfMiO 
ml.) was stirred at room teniperature for 4 h, poared into coid water, cooled for 30 rain at 5 
and the resulting solid filtered and dned at 40 'X: io give the tUle compomd (0.327 g, 98 
IS %) as a cream solid. 

Methodic 

An ke-coid solntion of 2,6~diohlor<j-iiy-purine {\M g, 10 imnol) in THF (10 mL) was 
20 treated mth NaH (60% in oil, 440 »ig, H inmoi), stined at 0 *C for 30 inin, treated with 
etiiyt bromoacetate (1.22 laL, 11 mmol), stirred at room temperatmie for 2 h, pomed into 
sat. NaHCOs, extracted with BtOAc and the combiaed organic phase dried (MgS04), 
concentrafced in vacuo and puritleU by chromatography [SiOa; Heptane : EtOAc (2:1)} to 
give the litU compound (1.46 g, 53 %) as a white solid; IR (Nrnjol)/cm'^ 3106, 2985, 
25 2955, 2924, 2854, 1734, 1598, 1 557, 1374, 1341 , 1298, 1 156 and 884- NMR 8h (400 MHz, 
CDCI3) -1.3 1 (3H. t, J 7.0 4.29 (2H, q, J 7,0 Hz), 5.01 (2H, s), S.i7 (IH, &). 

Methodic 

6-(5-Methyi-2-f uryl)-lff-purine«2-ajtnine (Example 19S) 

30 A soluiion of N,9-bis(t8Uahydropyran-2 yI>4-ehioro~9H~pttrine-2>amiae (338 mg, 1 
mmol), .5-Tnethy!-2-(iribiuylstannyi.)furan and PdrP?h^);C!.> (70 ffig) in DMP was heated at 
80 *C for 5 ii, cooled, tlilmed wish H;0, exiraotcJ ^uih Et'^^Ac and the orgMic ph.i^jc di-ied 
(MgSO.i), concentrated in vacuo and purified b> chromatography jSiOa; heptanc;EtOAc 
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(6:1)1 to give the coupb a pwc'i.J rU>, rp^scnS. va^ JiisoKetl m XfoOH {,20 t«1,1 sUireU 
Mgoiously id 50 ^Mth Anib^i'sa ii Ci<'.n for 1 h O-scn Uu- resni wai fsilercd off and 
\>a^ht;d once with MeOH. The rcsn wus thea re-susjwnded in ft^esh MeOII (20 niL), treated 
with NH3 solution (2-M in MeOa KO mU sun«d vigorously at 50 'C for I h, filtered, 
5 washed twee mth MeOH, atid the filtrate conceatrated in vacuo to give tlie title compound 
(45 nig, 21 #)asapale-yelkw solid. 

Method Z 

6«(5-Metliyl-2-pyridHiyi)-l//'puruie-2-am«ie ^xaiapfe 241) 
10 A sUmid solation of S-ttiethyl-a-pyrfdyldm; bromide (0.5 M, 8 mU 4 mmoii) was treated 

T\'itb Pti(PPh3)4 (250 mg) and N,9-bis(tetrahydn)pyran-2-yJ)-4-chlmx>~9H-purine-2-aKjine 

(676 3(»g, 2 mmol), i^fiaxed for I h, cooled, diluted witij HjO, extracted with EtOAc, the 

extracts dried {MgS04), coBceotrated m vacuo md punfied by chmmatography [SiOj; 

heptane; EtOAc (1 ;2), then BtOAel to ^ve the coapled product (49S mg>. A portion of this 
15 material (100 m0 was suspended in MeOH, treated with a soMo» of HCi (4-M in dioxan, 

0.5 mL), stilted fw 17 h, diluted with EtaO and Sltered to afford the title cofnpowid (37 rag, 

35; %) m a yeilpw soM 

Method AA 

20 Methji 3.(2-amiiJo-^(2-faryl)-9jaf-pmtoe-9-yl)propionate C&xaiapie 151) 

A solution of &-(2-faryl)-JH-puriiie-2-amtne (0.70 g, 3.48 ramol) iind K2CO3 (0.4Sg, 3.48 
nunc!) m L\W (20 niL) was treated with methyl acrytate (33 g, 38.? mmol). stilted for 40 
h, diluied with EtOAc, fdtcred to remove polymerie aciylat^, washed v.iih ':s;uer. dned 
(NlgSOi), concenixated in vacuo and puiified by chrotnatogiaphy {SxQz: HtOAc-heptunc, 
25 (4:1)3 to give the UtU compound (1 14 mg, 1 1 %) as a white solid. 

Method AB 

6.(2-Furyl>'2-i»fitli3fI«lH'-poHae {Eiawi|)te 1S3) 

A soluaon of 2-chioro-6-(2-fiiryi)-lH-puTine (1.1 g, 5.0 nuaol) and Pd(PPh3)4 (0.58 g, 0.5 
30 itunoi) in l,2~dichloroetbane (50 mL) at ro«m temperauste was treated dropwise with 
trimefeylaliHmniom (3.3 mL, 2.0 M hexane), refluxed for 16 h, treated with water (100 mh) 
then HlOAo (100 mL), stirred for 60 h and filtered through glass niicrofibre paper. The 
orgamc phase was separated, dried (MgSO,0, concentrated in vacuo and the resulting solid 
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recrvskillised from 90 % ethanol to give tiie title compound (0.30 g, 30 %) as a pale bsmm 

5 6H2-Furyl)-*>-f3-Ti!trobcnzyl)-9f?''purme>2-anilnt? (Exampie 158) 

All icecojdso!iJS5«>n of 6 <,:-funr*-i//-purine-3-an3ine (201 ing. 3 nnriol) in DMF (6 riL) vvas 
treated X.iU ( i4 -v,c 1 \ wvnA), stjrrcd tor 30 iBm, ircated wiih 3 mtrober^yi bromtdc 
(238 ms:, 1.1 nunol), snntd at axjm temperaiuie for 3 b, teaced wiUi water a«d the resulting 
%oM fiUered, suspended In methanol, stlrjed for 30 mm, and filtered to give the title compotmd 
10 (201 nig, 60 %) ^ a yellow solid 

Method AB 

A solution of 6-<24iiryl)-9-(3~aitrobesi£yl)-9/i-pmine~2-ari)in (400 mg, 1,12 mmol) in EtOH 
15 (lOaiti) at 50 *C was treged with a satatipn of M in coikM 

(XvS ixit> jniflioi), stilted for 1,5 Ij, copied, Ija^Sed ep pt 10 (1%? JMi) and the 
resoltiiig ?oi||d[ was filt^tet^ soj^dedin mefesmol, treated with HGl to dioxme {4M.> 2 niLX 
dilated wiflt di^yl e^her «tod fjiteiB^ nigj 2S %) a$ a yellow 

solid. 

20 

Method AF 

9«(3-Acetamidoben2yl)-<>-(2-fnryl)-9//-puri«e-S'amine (Example 205) 

An ice-cold solution of 9-(3-amiiioberizyl)-6-(2-furyl)-9W~pijrine~2~aTT!ine (545 Big, 0,48 
mmol) in pyridine (3 roL) was treated with acetyl chloride (38 jiL, 0.53 mmoi), stirred for 1 
25 h, quenched with wati», extracted with EtOAc, dried CMgS04), conc^trated in vacuo and 
purified by chKjmatography (SiOj: Hexa»e:EtOAc (1:3) to EtOAc:MeOH (99;i)) to give 
the titk coMpomdiJl mg, 43 %) as a yellow soHd, 

M^dAO 

30 6-(2-Faryl)-9-(3-hydroxyb«»ay0-S^J9^-p»wi«e-2-^^ (Tixample 221) 

.An ice-cold solution of 6~(2-furyI)-9~(3-metJioxyl)emyi)-9i/-purijK^-2-aniine (160 mg> 0.5 
iTsmol) in DCM {3 ml.) was Sreaied u ivh BBr;, (1 idL, 1-M in DCM 1 ininot), sfirred at 0 X 
for 3 h, ttsaied with more BBt-s (2 mU i-M in DCM, 2 mmol), stirred for 16 \\ trested with 
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Nl-ltCl solution, extracted wth FtO \c. aaed (MgSO,). co-oen.raicd ui vaauK tninmwd \\'^^\\ 
ether uxid filtered. The resulting siOd wcs? suipe-.iaoil ir. aqiit'OUs soi-lium bictutonaie, e.Ktracicd 
\vith ether, ths uquccius phti^c ^^•as .'^oidified to p.H 7 and the nsstjlting solid tillered, suspenJed 
m methanol, tiieated wth HG in dtoxasic (4'M, 2 niL), dilmed with ether and filtered to give 
5 the fe% a?OTi?<3«!'8^ {8| Bg, 4S ^ a yellow solid 

Method AH 

6-{2-Fttryl>9-(4-meaiyIbeazyl)-9H^'Purine-2-carhftm (Example 173) 
A solution of 2-chloio-6~{2-fiBryI>9-(4-methyiben2yl)-9H-puTine (O.IO g, 0.31 mmoi) and 
10 Et^NCN (0.10 g, 0.62 mtml) in acetomtnle (10 luL) was tieated witij DABCO (0,07 g, 0.62 
iismdi), staxed for 48 h, conccstrsted in vacuo, (&um\ved in cWorofotm (50 mL), wasiied 
with water (2 x 30 mt), dried (MgSO*) and concentrated in vacuo to give the title 
compound (56 i»g, 57 as a pale peen solid 

15 

Method AI 

A suspension of 3-iUiuno-9-(,2 rlui<n^^7Ct)/%i) y//-punne-{-> ourlwratnle \fihU mg, 1.85 niinol) 
in jsopfopanol (50 mU wa\ ueatcd v^ith H,S gas for mm, thet} treated with EtjN (O.SI. 
20 iuL, 3.7 jnmol), heated at 50 X for 1 h, coneentratcd in vacm. diluted witii EtaO and 
Mtiij^Ui j^veMt t^k cmrqtmfui^i^^ 100 %) as a yellow s*»M; H^ER. Sk (400 MHz^ 
DMSO) 5.36 (2H, s). 6.66 (2H, br s), 7.06-7.43 (4H, m\ 8,15 (1H. s) 9.81 (m br s) and 
10.22 (IB, brs5. 

25 M««liodAJ 

^>-(2-Fluoroben?y} )-6-(4-nu»thyl-2-tMa/olyi)-*>H -purine- 2-itmuie (Kxampk 244) 
A. >.nncd suspension ot 2-amino-<5-(2-fliiort>ben2;yi> 9//-punne-6-{hKfcaifWKam!de (200 mg, 
0,5 miuul) and cMoioact^tone {1 raL) m jsopiopanol (5 ml,} v> as hc.xtcd 80 X' for 2 h, 
filtered arid Uie filtxale concenU'ated in vamo and purified by cJuomatography [SiOa; 
30 EtOAc] to give the title compound (26 mg, 12 as a yellow solid. 

MetHtOdAK 

3-Aiwitto-N-be«25i-6-(2-f«ryl)-9ff-p«riae.9-aceiSi^^ (Example 245) 



64 



ioiuc%' O mlA under argon was ucaiod viih ^-hen/yirnoihyichKaoidumimara a.;mJe in 
loiuene H .2-Ji't, 5 mL, 0.0 nuuol), heated to 80 *'C for 3 1i, stirfea ar room Vinperaturc for 

16 h, poured into a slurry of SiOa (5 g) and CHCij (25 raL) and stiired for 5 min. The sliuxy 
5 was fiUered, the filttate concentrated in vacuo md the i-esuitiug solid putifted by 

chromatography [SiOr CHjClrMeOH-I^OH (100:10:1)1 to give the title compound 
(0.16 g, 46 %) as a white solid 

10 (2S)-9H2-Anwno4-propy0-<»-(2-f«i7i)-9l'/-purine-2-amiMe {Esampfe 251) 

A solution of the fvC-far} !)- 1 H~p«rine-2-ainiiie (0.1 g, 0.5 nunol) in DMSO was treated 
with fi-cshiy gmufid KOil (112 nig. 2 mmol), iArA&n for 10 xnni fcateJ wnh N- 
bulo\ycarbunyl-L-aliinmo3 mesylate (316 mg, 3 mnioV), shaken at 4S) un a faifiiei 17 h, 
treated witli di-tert-Kityl diciirbcnate mg, ^ n■)m^*J■), '^hiiken for a furthe- ^{t .Tisn, 
15 diluted with HaO, extracted with EtOAc and the cxti-acti; dned fMgvSOjK oonrentnited m 
vacuo and purified by chmn^atography [SiO;; (EtOAcjj, The rcsukmg gelatinous sohd was 
dissolved m MeOH 0 inL), treated with HQ sdation (4-M in dioxan, 0,5 mt), stuxed for 

17 h, diluted with Et20 and filtered to give the tMe compound {67 ing, 45 %) as a yeEow 
solid. 

20 

A raixtuie of ]-(2»triTnoth>kiiy]ethoAyn-eih>n-l//~pyxa2ok 5 bnromc acsd, i\1(PPbj~i4 and 
saturated aqueous NiiHCO? m THF wa* retluxed with vigorous siirnng for i h, cooled. 
W dttuted Vvith EtOAi.\ washed with water, diied (MgS04K concentrated in vact*o and punfied 
by chroiuatogj-aphy [SiOz; isohexane:BtOAc (2:1)] to give the coupled pxoduct. 'Hiis 
material was dissolved to MeOH (2 isL), tceated with HCI soMon (4-M in dioxaa, 2 inL), 
sUrred for 1? h, diluted with and filtered to give the title compound (161 mg, 46 %) as 
a cream solid. 

30 



Method AO 

9H3'An«Tiobcnz>1)-6<5-mtthyl4//-pyia2oi>3->!)4H-purine.2-amine (Example 265) 
A mixture of 6-ebJoavS)<3-miro3->enzyl)-l//-puime-2-an-iine (304 mg, 1 mimi), i-{{2- 
&imethyisily!ethoxy)x«ethyi)-li?-pyrazole~5-boromc acid (24 mmol), Pd(FPh3)4 (liO nig, 
5 10 mol%) md satomted NaHCOj (5 luL) in THP (20 wH) was reflaxed for 3 h, treated with 
mote Pd(PPh5)4 (50 mg, 5 moI%) and lefiuxed fca* a further 17 h. Tiie mixture was diluted 
with H3O (50 loL). extracted with EtOAc (2 x 25 mL), dried (MgS04), coaceatrated in 
vacuo and purified by cbromatography [SlOa; iso-hexaneiEtOAc (1:2)] to afford a brown 
gum. Thin material was treated with MeOH (10 isl^) and 10% Pd/C, stinssd tinder an 
10 atmc^phere of hydrogen for 30 mia, filtered tiirough a pad of Ceiite and concentrated in 
vacuo, Ths- resulting pm was dissolved in MeOH (5 mL), treated with HCl solution (4-M 
in dioxane^ i mL), stirred tor 17 h and the fited to give the Htk corrtpomd (25 mg, ? %) 
as a grey ssolid. 

15 Method AP 

2-AUyloxymethyl-6-bromomethylpyridi»e 

A solution of 6-aliyloxynietbyIpyridine-2-ffiethaiio} (L56 g, 8.72 nunol) and 
tripheaylphosphitie (2.74 g, 10-5 mmol) in dicblomiaethane nsL) at 0 "^C was treated 
pc«d6awise with GBr4 (4.34 g, 13.1 ismol), stirred for 1 ccaieeatrated m vacuo and 
20 purified by chromatography fSiOs; isohexane:EtOAc (3: 1)3 to ^ve the Me compound (1 .99 
g, 94 %) as a coiourless oil: NMR S« (400 MHz, CDCls) 7.7i (IH, t, / 7.5 Hz), 7.40 (IH, d, 
J 7.5 m. X34 (IH, d, J 7.5 Hz), 6.03 ~ 5.93 (IH, m), 5.37 - 5.32 (IH, m), 5.26 - 5,22 (IH, 
m), 464 C2a s), 4.54 (2H, s) and 4,14 - 4J2 (2H, m). 

25 M^od AQ 

6>(2-FuryI)<9-(5'iiid0lytniethyi)'lH>purine»2^ine (Example 272) 
A solution of m-butyl 5-C2-atmno-6-(2-fufyl)4H-purine-9-y1met3iyl)indole-l-carboxyiate 
(352 mg, 0.82 mmol) in MeOH (3 mL) was treated with NaOMe (221 mg, 4.1 mmol), 
i^fluxed for 17 h, diluted with water (10 mL) and filtered to give the title compound (168 
30 mg, 62 %) as a browti powder. 

Metbod AR 

ferf"B«tyi 5-bromomethyllndole-l-carboxylate 
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A Noliujon oi ?^?^-bmv] 5-meti^ylindo^e-J-carbo^^ ate C 9 0 'xmv^i) m CCU 
pO mh) was tested with N-bromosuccinsmidc (LfcO Q 0 nmujD aiid benzoyl pcrox?dc ^"?5 
% in H2O, 276 mg, 9.0 mnio1),refiuxed for 3 h, conoenirjttcJ m vacvo ana pimlisd b> 
chromatography [SiC; iso-hcxane:EtOAc (20:1)] to give the title compoimd g« 60 ^c) 
5 as an orange oil: NMR Sg (400 MHz. CDCI3) 8, U <1H, br d, J S.5 Hz), 6,72 (IR d 7 3 J 
Hz), (iR 4/1.5 Hz), 7.35 (IH, dd, / 8.5, L5 Hz), 6.54 (IH, d. J 4.0 Ks), 4.64 {2a s) 
and 167 cms). 

Methad AS 

to 6-Anyloxymethyl-2-pyridinw»ethan[ol 

A solution of 2,6-imuiinedtmcmanol (5,0 35 9 minol) in DMF (30 mU M 0 X' was 
treated '■.''art sodium h>di"de {\Ai g "v"^ ^> itituoI; sruu-d h« X) ?!iHt< {icitcd Aifh aiiyj 
bromide (3.42 mi, 39.5 mmoi), stirred for 16 h at i\>om temperature, puwed inio wdtei U50 
mL), exttacted vdth EtOAe (3 x 30 rsL) and the combiaed organic phcust v;^a,s dried 

15 (MgS04), concsntmed in vaem and ptaified by clmsjiiatogrdphy [SiCb; isohexane:EtOAc 
(3:1 to 1:1)1 to give the HtU compound (1.36 g, 24 %) as a colourless oil: NMR Sh (400 
MHz, CBCb) 7.69 (IH, t, / 7,5 Bz), 737 <1H, d, J 7.5 Hz), 7 J3 (IH. d, J 7.5 Hz). 6.04 - 
5,93 (IH, m), 5.38 - 5,21 (2a m), 4.74 (2H. d, / 5.0 Hz), 4.65 (2H, s). 4.15 ~ 4.09 (2H, m) 
and 3.76 (lH,t, J 5.0 fix), 

20 

The following intermediates w«?e; synthesis^ by tije methods descnfeed sfeove. 

Thh was prepmed fxom 6-chiom-10-putijBe-2--armne by method AC; NK-IR Sh (400 Um, 
25 B^iSO) S.S2 (IH. s), 8.26 - 8.B m 7.73; - 7.61 (2H.: m), 6.M (2a, tor s) and 5.45 
C2H,s). 

6-Chloro-H3-methoxybe»zyl)4ff-purMe-2-aimne 

This was prepared from 6-chloro-I//-puniae-2-aiaitiie by method AC: NMR Bn (400 MHz, 
30 DMSO) S.22 (!H, 7.25 (IH, t. / 7.5 Hz). 6.91 (2H, br s), 6.89 - 6.84 (2H, m), 6,79 (IH, 

d. J 7.5 Hz!, 5.25 {2H, h) and 3.72 !'3H, s). 

6-Chloro-9-(2~l1u«robea2yI)«lH-fjiurine-2-aaM»ie 



6? 



This wav prepaix'd from 6-chloi-o-l/J-purine-2-iuBine by meSliod AC: IR (Nujol)/cm'' 3488. 
3379, 2926, 1569, 1568, 1465, 1378, 918 and 756; l^iMR Sh (400 Mffe. DMSO) BM (IH, 
s), 7,43 •- 7.33 (IH, m), 7.29 - 7^1 (IH, m), 7.20 - 7.07 (2H, m), 6.91 (2H, br s) and 5.35 

aB,s). 

5 

This was prepared from 2,6-dicMoro~lH~purine by metbod X to i^ve the title compomui 
(1.77 g, 78 %) as a paJe yellow oil; MMR §« (400 MHz, CDCfe) 0>00 (9a s). 0.94 (2H, t, / 
8.3 Hz), 3.63 (2H, f, / 8.3 Hz), 5.63 (2H, s) and 8.25 (IH, s). 

10 

r^rf-BatyI2-amhu>-6-chIoro-9//-purme-9-Hiarboxylat<i 

This was prepared from 6-c;hloro-lH-purjnc-2 an\ine and di-iert-butyl dicarbonaie by 
method G to give tiile compound (S62 mg, 64 %) as a white solid: mp >350 °C; IR v^^x 
(NiiJoD/cm'^ 3521, 3304, 3193, 3129, 2955> 2925, 2854, 1772, 1730, 1632, 1561, 1511, 
15 1367, 1308 and 1153; KN«R 8h (400 MHz, DMSO) L5S (9H, s), 7.06 (2H, s), 8,36 (IH, s). 
Anal. Catcd for CieHisClNsOs: C, 44.54; H, 4.48; N, 25.96. Found: C. 44.27; H, 4,54; N, 
25.88. 

20 This was prepared from 6-cWo(ro-lH-porine-2-anMne by method T to give the title 
compound (528 mg. 98 %) as a wliite solid; III \w (.Nujol).'W* 35,19, 3310, 3201. 3124, 
2955, 2925, 2854, 1778, 1624, 1560, 1469, 1367, 1301 and 1186; KN-IR 6fj (400 Mffe., 
CDQ,} 1 .07 (6Ii d, J 7.0 Ife), 2.10 ~ 2.25 (IH, m), 4.29 (2a 4 3 6.6 Hz), 5.48 (2H, s) and 
8.25 (las). 

25 

Ttm w»s pi«paisd from 6<Moio-lHtfUrmer2Taimne by nKEtib.od G to the Me 
mmmMW na^. 53 %ym a v/l«fe^did; IR 3299, 3m 3156. 

2993, 29SS, 2924> 2814, 1742, 1627, X563, 1506 and 1369; NME 8h (400 MHz. OSeii) 
30 1.46 140 (IH, s), 8.45 (ie,s) and 8.57 (la s). 
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This was pi^pared irc■v^ f>-ch:iir(-lH-in'nue-2-amine by method T to give the crude title 
compomd {625 mg, llK) v7 ) a ulntc soiui. 

5 This was piepm^ from 6-cblaco-lH-purine-2-aimne by method G to ^ve *e titU 
compound (424 mg, 73 %) as a white soUd; XR Vm^ (Nujoiycto'' 3506, 3333, 3292, 3191, 
3140, 2925, 2854, 1740, 1653, 1637, 1562, 1481 mi 1367; ISW 8h (400 MHz, DMSO) 
7.20 (IE, ml 7,44 - 7.50 (2H, m). 7.61 (2H, s), 7 J5 ~ 7.81 (2H, m). 8.60 (JH, s), 10.86 

cms), 

10 

2-Araino.6--chl<>ro-N--etliyl-9//'Punne«9-catb<)xaniide 

This was prepared from 6~chloro4/?-purifle-2-ajBine by method G to give the tUk 
compound (449 mg, 93 %) as a white wM; IR v««, (Nujo{)/ciiV- 3404, 3324, 3304, 3222, 
3125, 2925, 2854, 1730, 1646, 1614, 1547, 1514. 1484, 1460, 1370 md 122S; NMR 8h 
15 (400 DMSO) L25 (3H, t, J 7.0 Hz), 3.37 ~ 3.46 (2H, si). 7.37 (2H, s), 8.47 (IH, s), 

Th.j; was pr^piired from 6-chiofO-l//-purine~2-amitie by methml Q to give the title 
20 compound {I 66 g, 53 %) as a white solid; N^IR Sh <400 MHz, CDCfe) 1.29 - 1.41 (IH, 
l.^!3 - \S4 (4fL l.t.0 - 1,70 alt m), 1,74 - IM (2H, m), 2.00 ~ 2.10 (2a m), 
3.SS ■ 4.m m> m\ 8, \ :- ( in, d. / 6 7 H?) and S.81 (ill s). 

3.Anjino-9-{2-fiuoroben3Eyl)-9^*purine-6-carbooitrSle 

25 This was pepaied from 6-ehl{M'o-9'C2-fltton3benzyl)-9i^-punne-3-v'u«inc by method All to 
give the titk conqtaimd (450 mg, 84 %) as a cream solid; NMR % (400 MJHz. DMSO) 5,39 
(2H, s), 7.12 {2H, br s), 7.1207.45 (4H, m) and 8.41 (IH, s). 

Table 2 - Analytical data 

30 HPLC IS cnmcd out using the folltjwing conditions: CoiUHDa. Waters Xterra RP X8 (50 x 
4.6 nun): Particle size 5 }iM; Mobiie phase MeOH : 10 n)M aq NHtOAc (pH 7 baffer); 
Gradiem 50:50 isocratic for 1 miii. the» linear gradient 50:50 to S0:20 over 5 min. then 
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St 20 so<.r. tic UT I im h'o%\ i ate 20 mUmm , Detection wavelength k - 230 nM 
RetentJcm Umes are provided in Table 2< 

Alternatively HPIjC iS earned oat iisiiig the following conditions^ Column. Supekosil 
ABZ^ (170 X 4 6 mm), particle size 5 }iM, mobile ptiase MeOH 10 wM aq NH4OAC 
5 {80 20), (80.50). (70 30), (60,40) or (50:20) (specified in Table 2), fiov^ rate 1 0 mUram., 
deiecbon wavelength ?i = 230 aM. Reteatiou times and mobile phase ratio are provided m 

Table 3. 



3 


1 


1 
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mpKb^- 106 2 C lRv,M ^\ijih'(Ti IC ^-'C 2^*^ i J'V 
28*^4. HSO 14M ^n<T 1210; 162 1W^ idSU \W 0„ 
*40f)\!M ([) H (251 I, J Uv„ ^06 0H ' H/> '^tm 

^i,jiai ( . ! f !i s \ ) M ( '^M-^ H 1() N, i*;9e f'outid C 51 59, H 
5.45: N, 15.97. 




B 


80 


,ttp>.i5 W2 ( IR \ ^ ^Nii3^U/^>i) ^iP ^^0) 2';:7, 2854, 1601, 1585, 
IMA i4ft*5, n<r n i at J l.(v \\m o,j lino DMSO"^ -004 (9H, 
0 0^ {2Ji t Jh^ Ibu ^- :y (.f'H, V, ^ 6-1 (211 I /' S IJk) -^j ^JH, 06O - 
6 b'i UH, in\ f> m a / H/> " 7 74 (IH. a<\d ; S7 Uli ^\ Mid 
Calcdfoi-C ii.%st)>5<J{ '-(>haii"!}i \, J' 1 roond C vj 10, H 0 98, N, 
19.27, 




C 


70 


IK Vua\ v^UIOUfClU .ilU!^- ^VZ'-** ^y^J^^* iO^It, .ls><>o* ijUv^^ U:>o, i-tuDfl 

1401 1 ^04. b12 aaa 7S0, NMR 3h {400 MHz, D^{SO; 3 2! f6H ^1 6 74 - 6 80 
(IH, m), 7.77 {la a, / Z9 H?), 8.00 (IH, s), 8.U (la s). U 70 (IH, s), Auai. 
rjkd t >E C, HiiN,0 • 0.1 MjO' C. 5? IS, H, 4 89; N, 30,31 Fcfuud- C 57 14; H. 

4.81: N. 30.26. 




B 


60 


mo 12*5 9 i2b 4 Hi v„,^(Kutti])/t,m' ^^76. ^2''. 2«';^ 2«24 28^4 loo-. 
1^8S b3 , 1462 1450 n6 n5t, 1Z4^ l09}am1S^5 NMR <5(a4tO MfL 
{. DCU^ -4) 0>(9iJ , 0 04CH 1, /S^H2) i2Uni d ^tj^'il/i U,i ,^H, t ? 
S ^ {{z) 09 (..H / \h 90 an 4 / 1 P Fz^ ( ) ^^0 ~ i t>4 
n) 0 o2- 6 i t )H m 2 ,1H d / ^ 6 Ih ) trJ 7 < m, d f ^ ^ ri^> _ 




rn 

c 




n,p 227 i 228 I \ IR v^, i\u{uit'toi' ^-^^ 2924 28M it26 1 SS 
1576. 1541, 1485 U*!? 1404 and p-^l NMI? Si Of^^^^^i^ DMSO) 4{ ,2H 
0 J 60 IL'' 3 y-, ^ 02 12H, nv, i 07 -4 "O ai ^ « 7^ '''H < Si - 
094 HH. ). 769 - 778 OH 5,) 798 (IH, .S - ^ 5-> 01^ ^k- 1^68 - 
12-81 fills). . .. . 


A 


4S 


mp>^05"-Tdec,Hlv^,(Nttjoiycm*3B0 1Hi,2't2- 28^i f^O r-^ 1^90 
1558, Uf>7, n-?-,, 130^, i28S, 1153 and lliS.N^'lR 6h (400 Mil? ( V)Ch) 1.71 
'HI &) 0 6^ - 6 72 (IH. m\ 1 78 -7-81 (IE m)> 7.90 (IH, d, / 3.5 Hz) and 8.50 
UU s), Aaal Oalcd tot Ci^HnClNi^Oj' C, 5243; H, 409, N, 1746. Found- C, 
52.68; a 4.Q8;N, 17.50. 
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PCI C.802/<R)<rt» 



' rap -^fU X dtx- ,IR v«i,^ (^fujoO/cm' ^lOL 3042, 20:!7 S62S, 1556, 
,\)4 U(36 1023. 921, 837 and 752, NMRdH(4CH> MHz, 0MSO) 6.84- 

6 yi I in hH, 7 73 ~ 7 93 (ill, s), 8.13 (IR s.), 8.65 - 8,75 (IH, s) and 13,71 - 
1 ^ S i < IH /Vnal Calcd for C^sClN^O: C, 49.00; H, 2.2^', N, 25.3S, Fouiid; C. 

48.78; H.- 2.5 4; N, 25.10- 

.v,-> ~Lu 5 'C, Hi v,«, (KisHVc 5 ' -^526, ^2U, ^lU, 3070, 2^24 

M>2^' 1600 15hO IM.^ 140^, i375 .iid'.^^NfMR5^v4(X).Ml-iU DVSO\ 
i „ 1 US (.H m , 3 O - no n.' ^5-7-3 '8 (iH, M), 4.15 - 4 2'^ ^Wl i.), 
J ~ M}^ ! HI ( \^ ~ Ui in} -I 79 (la sX 8.01 (IH, s). 8,09 - 
glo^lH oard 2 ^-P'^'i'H ^Tidl C4kcUorCwHisM502:aS6,37;H, 

" 37, \, 23 44 F o" 1.1 i. Xi H. ' "^2. Kj, 2^18 . 

£U,> 2i«o - 2074" X" IK (NupiVcm ''^3S9, 3 .1, ^9.4 28^4, 1^20 i^^n, 
iV'O 15^^^, Hi^, jnd 1026 NMRiV v^Oa.Ve^, DVfSO; ^ 7. r>H ^j, ^ 7^* 

U^K, ») 4 4') i21I, d J 59 H/X 677 ^111. 6 82 ~ 6 93- (2B. ml 7,0fi (iR s). 

' 7 41 - 7 5^ (IH, T 70 (ia s) 7.98 (IH, s), 8-08 (IH. s) and 12J2 (ItU 5>), 
Afl,i! Caiid ''or C ..H^N.O? ■ 0.5 HjO: C, 59.99; H, 5.03; 1943. Found; C, 

j 50 8 1 H-4 N -19 07.- 



tT.p>2*0Xdee,IRvwaNujoJVcTn' ^^^70 t <)^\1(C\ 24S1J674, 
i 1616 1465. NMR 6js (400 MHz, DMS<^) t. 41 - 6«7 { n ). 7 91 (IH, s), 
8.25 (IH, 8) and 8.71 {m s); Mffl< 202 (M+H>*, 



mp 1120- U3.0 'C; IR V™, {Nujoiycm'' 3113. 2025, 2854, 1775, 1749, 1596, 
1 4nO 13 74, 1303. 1139 and 762; NMR §a (400 Mfiss. CDCI3) 1.72 (9H, s), 2.68 
Gils.) 6.63 - 6,68 (JH. m), 7.77 (la s). 7,82 (IH, d, J 3.6 Hz) and 8,44 (la 

" ^1^39.5 - 239.9 X; IR (NBjoiXcm-' 3371, 3044, 2924, 2854. 2m 162-*, 
1606, 15S4. 1563. 1465, 1307 and 843; NMR 6h (400 MHa DMSOj 2 f 1 OH, »). 

^ ^ ( 21 {, X 6 80 - 6 86 (la mX 7,79 (IH, 4 J 3.6 Hz), S.07 ~ 8.09 {J a 
^ ,1 nl sX AnaK Calcd tor OoHsNiOS < 0,25 HQ 0.5 H^O: C 48.26; 

jj ^ i N 2:ii.4 bovxi d- C. 47 97; H, 3.72; N. 22.38. j 

143 2 ~ 144 "1 ^C; V^. (Nujoiycm ' 3512, 3394, 3324, 3215. 2955. 2925. 
2854, 1769, 1749, 1639, 1587, 1565 1372, 1298 md U43; 5s «400 MR^ 
VDCU) 1 68 (9a sX 53h {IR, sX 6 62 - 6.66 (IH, mX 7.71 - 7.73 flH, mX 7 82 
(IH a, / 3 6 Ife) and 8 1? HH sX Anai Calcd for Ci^jjNjOs: C 55.81; H, 5 02, 

^123.23J<'oynd: C. 55.73 ; R S-CK^; N. 22 .84. ■ 

" "ir.p"lb5 3 - 186 X, IR \w (NujolVcm^ 3307, 3141, 3077, 2954, 2924, 2854, 
Km 1542, 1460, 136S, P47 and 1093: NMR §8 (400 MH?, CDCh) 000 (9H 
i t. n 97 (2a t J 8.3 H7X 3.66 <21-I, t, J 8,3 Hz), 4 19 (2H. t ,/ 5 IL i, 5 H - 5 20 
(la Hi) 30 - 5 "7 (la mX S 54 (2H. sX 5.96 6 09 f UI 6 63 - {> d9 K,m, 
j 7 7^i -7 76 ( IR ra), 7 8l(lH d / 3 5 Hz) and 7 ^2 <,1H, \nai Coiai tor 

I C xR N.O, bJ C 5 8 (<3_H <>7h N 18 84 F »mod C, .-i^ U a&bQ,N ,187i 

i mp 160 1 ~ 160 8 °C iR"v^.riKupn'un 3n2 ^^09^ 2024, 2854, 1605, 

j 1580, J552, 14t>7, 1^ t367 12^9 atsd 1092 ]sMR^^.{(4CC htlU CDCDOW 
I .9R 0 99 (2H, t, in^H2) m {^H d, / 1 0 H/i, i 6S ^H. t / S lU), ^ 2i 
' - 5 2^' (IH, 5 56 (2R, sX 0,64 - 6 6« vlH, ra^ 7 74 dh 7 8 1 ( ill d, 7 ^ 
I Hz) and 91 ! IR h). Anal Cakd for CuJik^^^hhi 0 2 ?T;0 C, 5^ it's R 6 7<5, 

j K 2!) Oh Four d C 55.03, R 6 60; N. 20 12 

' 5op 158 7 ~ 160 1 X; IR v^^ (NujoiVcm ' 3397, 332S ^^08 1 2^124 28*: 4, 1^,26. , 
. 2 13 -56 and 1460; NMR (400 MH^. DMSO) 3 9^. (2H i / i 9 H?) 5 Uo 

! Hi, d, } KJ 2 Hz), 5 21 (la d, .nS 9 HzX 1 - 6 0=i < Ri ms ^, 72 - i 79 (IR | 
\ m). 7.12-7,20 (IR sX7-76 (IR d, /3.0 t&X ? 97(ia^)aadb(}8U R sj | 
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C 


81 


mp 235 - ■2?(S '"C dfcc; IR (\\}}oiy<i i 33 U, nO\ 2024, 28^4, iaSO, 1587, 
1555. 1460> 1400 and 1370; NMR d,j (4GQ Mill, DMSO) 2 ?" iMi d M 8 H-) 
6.74 - 6.78 m), 6.90 - 7 Oi (Iti, s\ 7 7t) a ^ ^ H^s. 7 Of, ( m 
8,07 (IH, s). 


19 


A 


41 


mp 177.6- 178.2 "C; IR (Ntijo!Vcm-* ^511. ^40p 32^4, 3.64. 31^2 
2924. 2854, 1723, 1636, 1600, 1588. 1549. 146/ aad 140^. XMR ( U'O MH^ 
DMSO) i.23 - 1.34 {IH, m), 1.36 - 1.54 (4H, m). L58 - i 68 UH, i i), i 7^ - 
LSI m, m), 1.94 ~ 2.06 (2H. ml 3 73 ~ 3 84 UH, m). 6.75 - 6.81 (IH, m), 6.91 
(IH, s). 7.76 (iH, d, / 2.6 H7>. 7 90 <ia si. S 44 (IH, s) and 8.80 (IH, d, J 7 5 

'm. 


20 


A 


24 


>m X dec; JR v««^(NuJoiycm'* 3368, 3323, 3217, 3140, 3128, 2956. 2925, 
2855. 1750, 1641, 1590, 1565, 1468, 1400, 1371, 1-74 aad 995; NMR 6s {400 
Mm. DMSO) L04 <6H, 4 / 6<3 Hz). Z03 - 2 19 (IH, m), 4,23 (2H, d, / 7.0 Hz), 
6.77 ~ 6.81 (IH, m), 6,85 <2H, s), 7.74 (IE d, / 3.6 JEfe). 8 01 UH, s> and 8.46 
(IH, s); Anal, C^cd Q^jH^NsOa: C, 55.81; H, 5.02; K, 23.23 Fooad: C 
55.84; H, 5.08; N, 23-24. 


21 


A 


73 


mp 295 \: dec; IR v„,, (Nujol)/cm'^ 3517, 3310, 3369, 3190. 3127, 3082, 2924, 
2854, 1734, 1644, 1627. 1603, 1561, 1468 and 1369; NMR Sg (400 MBz, CPO.) 
L52 (9H, s\ 5.\4 (2H, s), 6.62 - 6 70 (IH, m), 7,72 - 7.74 <XH, m), 7.86 (IH, d, I 
3.5 Ik), 8.47 (iM, afjd 8.59 (IH, $); Anal, Cslcd for CjA^N 0,: C, 55 Tl, 
5.37; N, 27.97. Fbuiid: C. 55.78; H, 5.351 N, 27,79. 


22 


A 


7S 


nip .>300 «C dec; .lit (Nujoiycm' 3499, 3298, 3t79, 3117, 2924, 2854, 1790, 
1635. 1589, 1373, 1302 aad 3193; NMR (400 Mtlz, DMSO) 6.78 - 6.82 UH, 
ni), 6.96 (2H, s), 7.37 ~ 7.44 (IH, jn), 7.44 - 7.50 CH, raX 7 50 - 7.S9 m, m), 
7.75 - 7 77 an, IS), 8,02 - 8 03 <IH la) and S,65 ((H s); Anal Calcd for 
CtJliiN.'iOi • 0.25 H;0: C 58.99; H, 3 *!6, N, 21 50 Fo'snd, C. 58 '?9, H, ^32, N 
2L82. 


23 


A 


26 


mp >330 X dec; IR v,,^, (NUiOiVcm 2924, 2h54> 16*'8, l( i?, 1597, 1568, 1355, 
12S8 and 75 1; NTvIR 5^ (4(X) MH/, DMSO) 6 88 - ^ 9^ ( iH m), 7.09 (IH, t, J 7.4 
H?.), 7,41 (2H. t, J S.l 7. '^ (Ill ci, ,/ 8 0 H/), 7 92 (IH 8.24 (IR s). S.48 
(Ul s). i0.02 {.IH, s), 12,3-^ nil auJ H^Z OH s!, A.tial Calcd for 
CtJinNiA: C. 60.00; H. 3,78 V 26 22 Found d«60 M ~^ "^^ V 26 Oi M/7 
321 {M4-.H:r. 


24 


A 


74 


mp >280 dec; IR v„^, (Nu dl'cm * 3^: It), ^292, 3161, 3112 3u^^ ^9^^, "«25 
2854, 1749, 1725. 1645. 1603, 1591 L%7 14t.8, 1401 H - aiKl 748. ^StR On 
(400 MHz, DMSO) 1.26 (3H. t i 7 2 U/), 3 - ^ 4« jp^ r TJ. ~ 6 S ^ 
m\ 7,05 (2H. 7.77 ( IH, d, ,/ 3,5 He), S.02 - 8,04 (Hi s>, 8.48 (IR .s) and 8,86 
(la t, J 5,5 Hz); Aiial Ckd ioT i\;H;,Nv,0.: C, 52.94: H, 4.44; N, 30,85, Fourid; 
C, 52.94: H. 4„59; N, 30.f>s, 


25 


A 


21 


mp >.30iJ X' dec; IR v,...., (Nuioh/cm ' 3392, 3315. 3393. 3i35, 3U4, 2924, 2854, 
1728, 1641, 5601. 1557, I5m, 1479, 1468, 1405. 1377, 1270. 1240 and 763; 
NMR 6i. (400 MfU DMSO) 6.80 ~ 6,85 (IH, m), 7,23 (IH, £, ,/ 7,4 Hi:), 7,31 
(2H, s), 7,4?; (2Ii. t, J S.O H^.), 7.78 - 7.85 {3E, m), 8.04 - S.07 (III, ml 8.60 (IH, 
s) and 1 1 . 13 (HI, s); .Asal. Calcd for C^ihz^A ' 0-5 ihO: C. 58,36; H. 3.98; N, 
.ij.jji. rouiio. jb.,^o, il, /u; fs, 


26 


O 


84 


inp >300 X dec; IR v,,,,, (Ntiiol}/cm-' 3515. 3279, 3187, 3131, 2924, 2854, 1725, 
J63.!. 1600, 1552, 1465. 1400 and 1373; ,N7viR Oh (400 iVFiiz, DMSO) 4.66 (2H. 
d, J 6.2 m.), 6,79 ~ 6.83 U H, m), 7.0<:> (2H. s), 7.29 ~ 7.4S (SH, xn), 7.78 ( IH, d, J 
3.5 jtk), 8.03 (IH, s), 8.53 (IH, s) and 9.34 (IB, t, J 6.2 Ik); Calcd for 
C„H,4N«0a - 0.1 H2O; C, 60.74; H, 4.26; N, 25.00. Found: C, 60.94; a 4.25; N, 
24.67. 
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' 27 


H 


53 


inp 238 7 - .?-9.2 -C. Vtl v.,,.,, ; NajolVciii ' 35(X}, 3343, 3:21. 3135. 3004. :>923, 
162S. 1593, l5bG, 147S, 13H3, 1349, 1146 sxid iO(.5'. NMF. (400 MHx, 
m-SSO} 1,29 i9R sj, 6.65 - 6.79 ilH, m), 7.0,5 (2a 7.69 {iH. d. ? 3.5 I)?), 
7,73 Cll d. J 9-1 Hz). 7.9$ - 8.01 (IH, m), S. 19 <,2H, d, 7 ^.t- H?.1 ^ind S.53 UH, 
Anal, died for CisJJj^sOaS • 0.1 H^O. C, ,57,16-, H, 4,85; N, i7,54. Found: C, 
57.04; H, 4.86; N, 17,22, 


j 28 


H 


t>5 


mp >m '-C dec; IR V™,. (NujolVcw ^ 349?, 328^, 3 1 5S. 3 \2^K 2t'3 i , 2854. V?AX 
1627, !593, 1467, ]?^2, Hri' 12?9, 1180 fend 746; m'lR i400MHa XMSOt 
L23 ~ 1.35 (HI. Tn\ "^0 1 ^ ^H, 1 1>, 1,69 ~ 1.82 (SH, m.), L95 - 2.04 
mh 3 94 ~ 4.03 riL m, ^ ' ~u SO ilH, m), 6.91 (2H. u^, 7,74 (IH, d, J 3.5 
l-k), 7.99 - 8.09 ( IH, ir.-. ,.iiJ -.5<> {IH, s). 


1 29 


1 




mr >"^f H) %: dev .; IR (NujoIVcm ' 3414, 33 12, 32ik\ 3 H?. 3 i M 2922. 2854, 
IbHl, !i>2o, 15S8, 1565, 1404. 1403< 1368 and 1194; NMR 8t^ (400 MHy. TMSOi 
i,82 - 2.0J (4H, m), 3.40 ... 3,6.3 (4H, ra). 6.76-6.80 (IH, m), 6.S1 (211, s). 7.72 - 

/, / / (,ijri. Wih o.UO lltl> S} ajJa t>,3l (ill.ij. 


30 


G 


92 


inp >30y dec.; IR v«,„ (Nujol)/cm ' 3550. 3378, 3309, 3242, 3139. 3054, 2924. 
:2854, nt5, HfUl $603, i5§8, 1543, 1465 and 1377; NMU^t- (4(^0 Mliz, DMSO) 
1.32 a^H. d. / 6.6 jffe). 3.98 - 4J0 {IB, mX 6.7R - 6.81 (IH, ml 7 08 (2H, s). 
7 76 (IH, d. J 3.5 liz), 8.01 ~ 8.04 (IH, inV 8.47 (IH, and 8.79 ( IH, d. / 7.4 
llzi: Aii&l C<ilcd fat C,jH;iNVO; - (!.9 H^O: C, 5\m2: H, 5,26; N, 27,78, Foiujd; 
C. 51,80; a 5.04; N, 37.51. 


3J 


A 


38 


mp r7.4 ■ n7,8 "C: IR \',.,. (NujolVcnV' 3?<i}'k 3126, m(\ 2926, 2854, 1736, 
1597, 1567, 1,548, 14<^3, ; ^77 and 768. NA' R Sji (400 MHz. DMSO) 1.29 - 1,41 
(IH, m), 1,44 i.53 (4H, w), l.oO - 1 6<5 UH, m), 1.75 ~ 1.S5 (2,B, m). 2.(X1i ~ 
2.10 (211, ni\ 3.89 ~-4,0<1 i IH, m), 6 67 - 0.72 (IE ni\ 7.S0 - 7.S2 (IH. m) and 
7.94 (lH,d../ 3.5 H2). 


33 


H 


17 


mp 175,4 ~ 176.1 T; iK v,,,, (Nujv>{)/cm ' 3497, 3294, 3 {73. 3122, 2924, 2854, 
172'*, 1623. 1595. 1463. !3«2, 1370 und 1359; mu< 6a (400 Mk, CDCh) 1.09 
(6H, d. J 6.5 Hz), 2.27 ~ 2 42 ( IH. m), 3.24 <2H, d, ,/ 1..3 H^i. 5.16 ( Hi, s). d 62 ~ 
6.6b (511, ni), 7.70 - 7.73 (IH. m), 7-82 ( IB, d, ,/ 3.5 H>'.) and 8.48 i !H. 
Cakd for Cj^H.^NsOj: C 58.94, 11 5,30; N. 24 54. 1-oimd- C 58.84: H. 5.30; N, 
24.19. 


34 


H 


14 


iHp >300 dec: NMR Sh (400 MH/. CD(^i i rAL CM. s.. 0.(^2 - 
6,69 (iH, m). 7.72 (Hi 7.S3 (IH. d, J .?.6 1 ]" , .,u i ^ 4s d i 


35 




82 


mp 175.5 X'; IR v.^, (Nujoll/cm'' 3282, 3131, 3116, 3033, 2^24, 2854, 1735, 
158"?, 1576, 53^^. 1478, 1462, 1375, 1294 sxid 12( 1, NMR Sj. (400 MHz. CDCL^ 
2.35 (3H. 4.69 (2H, d, J 55 ifa), 6.63 -■ 6.67 (IH, m), 7..33 ~ 7.44 (5H, m), 
7.77 ~ 7,78 (la m), 7.S4 (IH. 4 / 3.4 Hz), 8.65 (IH, s) and 8,96 ~ 9-03 (JH, s); 
Anal. Oiled for CisHijNsOaS: C, 59.17; a 4.14; N, 19.16. Found: C, 59.00; H, 
4.14; N. 18.95, 


36 


G 


iOO 


IR v,^, (Niijoj )/cm-^ 3399, 3317, 3204, 1717, 164,-1, 1557^ 1510, 1403, 3 268 
and ) 232; NMR Sh (400 MHz, DMSO 0.94 (3H. t, J 7.3 Hz), 1.39 <2H. st;\tet, J 

7.4 Hzi, 1.61 (2H. qm»{e{, /7.3 Hz), 3.3S (2H. q, ,^6.5 Ife), 6.7S (IH, dd. J 3.5, 

3.5 H?X 7,02 (2H, br sj, 7 74 (ill, dd, J i.O, 3,5 Hi:). 8.00 (IH, dd, .M 0, 1 .5 H/.). 
8.40 (IB, si and 8.83 (IH t, J 5.4 Hz); Rcw lion time 4.12 mtn 


37 


0 


lOt) 


,NMR oi, (400 MH?., DMSO) 3.74 {3H, s). 4.55 (2H, d. ,/ 5,9 Hz), 6.78 (Hi dd. .; 
1.5, '^>.5 Hz), 6,93 f2H, d. J S.5 Hz), 7,01 (2X1, br s), 7.33 (2H, 4 J 8,5 Hz), 7,75 
(IH, dd, / 1.0, 3.5 m, nm (la aO, S.49 (la s) and 9.23 (tH, t» /6.3 Hz); 
Reteiition dnie: 4.62 min 



\VO02/«5S52l 
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! 
1 


C 




mm % miz miso) 1 20 xm, 4 < 2a <i,J(a b.zx c 7s (1h. / 

1 5, 3 5 H/)> 7.01 an, bi &), 7,i 7 {2H, a J S.O H^), 7 29 {^ii d, J f) liz', / 75 
I (iJti, auiV i-0, iizl, o,Ul {.iiitUQ, J i<U, nZ), OOU ««u y<ZO ^.iri, t, ,/ 
: ilz); Retentioa time: 5,55 min 




Q 


f 

1 IIX) 


, NMR 0,3 ( iOfi I'.IB^ DMSO) 4 69 (2TT, / 6 6 Hzi. 6,79 OR dd, j' I 5, 3.5 Hy). 
, 7 i50 (2H, bi ?X - 36 t^H, ra) 7 51 m; 7,76 {iH, dU, J 3 f), 3.5 Hx). S.02 -JH, 
^ jTi), j?.dO iill. aiid 9 n {IB, I, J 6,4 H?)-, RstmUm nmc- \(>?' m^P 


j .-30 

! 

1 


. 

ci 


% 


NMR 5t( (400 MHz. DMSO) 6 77 (3H, dd, / i 5, S ^ feX "00 au. br f,\ 7.4: - 
7.68 (TH, mX 1J5 (IJH, dd, J 1.0. 3.5 \m, 8.0! ( IH. id 1 in 15 8.22 uH. 
s) and 9.21 (IH, s); Relssj^on Hme: 6.9^ mm> (86 ^6) 




41 


G 


70 


NMR 5.5 {400 Mlli, DMSO) 0 86 {?H. t, / ft S m). I 22 - J 30 (!0H, m), ^r^" 
CAX q.J(^l H/X 6 78 {IH, dd, / 3 5 H^X '?.02 (211. t^r &i, " 74 (Hi, dd, i 0. 
3.3 Hz), 8 01 ( in, clU, 7 10, 15 H^X S 4b (IH, ^) and S (iH- f. / 7 H^>, 
Retention iixm: 6,96 min 


! 42 


G 


too 


mm 5h (400 !^mz, DUSO) ZM oh. sX 6.8i (IH. dJ, / 2.0, 3.5 Hk), 7.10 {2H. 
fer s), 7M (2H, m), 7.29 (IH, m). 7.34 (IH. m), 7.78 (ia m>, 8.03 (la 
(IH, s)ajB<i 10.64 (m, s)i RetemioB tiiser 3,S2 oafi. 


43 

i 


<j 


90 


XMR Sh (400 MHz, \mi>0' 2 OH s>, 6 SO (iH, dd, 7 J 5, 3 .5 iU}, ? u.'' ( 111, 
ni), 7.32 (3H. m), 7.61 (2H. mX 7.7? (la br d, J 3.5 Ez), S.f)3 (IH. d, J 1,0 Hx), 
8.57 (IE s> aad U.05 (IE s); Retentioa tiaie: 6,54 min 




G 


0! 


NMR R i (400 Mtfe, DMSO) b 81 ( IH. dd. J 1,5. 15 Hz), 7.03 (2H. br s), 7.07 
. n i !7! 7 27 (la uiX 7.46 UH, m;. 7 79 f la dd, / LO, 3.5 Hz), 8.04 (IB, m), 
S 27 < Hi. m>, 8.62 (iH- s) jrnU J i i2 t IH, s.). Retention titm: 6.65 min 


45 


G 


H'^ 


\MR <Sij ( Mlk. DMSO) I 00 (311. d, 7 7,0 li?.X 5 j I {IR, qmmet, 7 7 2 luj, 
6.78 UH, dd. J 1.5, 3,5 Hz), 7.13 (2a hi s), 7,29 (la m), 7.3S (2H. m), 7,45! aiL 
m). 7.75 (la ddt J 3v5 Ha), 8,02 (iais), S.45 (la s) aad 9.34 (IH, d, J 8.0 
Hz); Retention diae: S.U mm 


! 
1 

4<;, 


G 




NMR 5), (400 Mas, DMSO) 1.60 (3a d> J 7.0 Hz). 5.12 (IH, quhitet 7 7 1 H?). , 
b 79 ( [a dd. 7 1 .5, 3.5 Hz), 7, 13 (2a la- s), 7.29 (la m). 38 (2H, 7 46 (20, ' 
m), 7.75 (IH, dd, / 1.0, 3.5 Hz), 8.01 (la dd, J I.O, L5 Hz). 8.44 (ill, s) and ; 
9.34 (IH, d. J 8.0 BzX Ket&s&m time: 5.14 mn 


47 


G 





NMR 5r <400 MHz, DMSO) 2.30 (3a s), 4.59 (2a d, / 6,2 Hz), 6,79 (la dd. 7 ' 
2 0, 3.5 m> 7,02 (2a br s), 7.09 (IH, m), 7.20 (2H. m), 7,26 (la m), 7 75 f Hi 1 
br d, J 3.5 I-Ia), 8 01 (IH, J»)* 8.5{) (la s) a»d 9.28 (la d, i 6.1 Hz):; Rc^cntK-n 
ijme: 5,63 nan 


1 1 


G 


ii9 


\MR (400 MHz, DMSO) ^32 (3a s), 6,80 (ffi, dd, 7 ZO, 3.5 Ha), 7.25 (2a 
d, 7 S 0 Hz), 7.28 (2a br s), 7,68 <2JI, d, J 8.0 Ke), 7.77 (H-I, br d, / 3.1 Hz), S.03 
(IH, m). (III, s) a«d U.02 (la s): Retentioa time; 6.66 min 
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" ' i 
NMR <\[ i400 .Nm DMSO ^i^' s *OuH, dd H S H?) o S*- <2H 

(511 m\ ^00(10 -■^ I'JiO-'Saii V H'^Knunim.c f) "^^^ nun 


i 

\ 


1 

i o 


j 


' NMR iSt (400 MHz, DMSOi 3 ^8 (3H s), 6 80 (j H, dd ./ 1 3 5 H/), 7 02 (iH, 
1 d, / ') 1 Ih), "26 (2H, bi s), 7 69 (m d, J <>.0 Hi). 7 77 (iH, dd, / 1 0, 3 5 Bz\ 
' 8 0^ \^IH M,J IQi 1.5 Hz), 8 56 (IH, s) and 10.93 (iH, s), Reteaaon tune 5 70 












51 


(.T 




WAR 6h 1400 MHz, DMSO) 6 38 br s), 6 SO (la dd, / 2 0, ^ 5 Ife), 7 52 
(2H. 4 /9 0 7 77 (IH. br d, J 3^ Hz), 7 84 (2E m, /9.0 Hz). 8 03 (la m\ 
8,58 (la s) and (IH. s); Reteaitioji time: 7 J9 tein 


2 


(l 


62 


NMR bii (40() MIJL; DMSO^ 090 (ill t / " ' H') 3 . iH m> 1 ilH, 
qumi<=-x, / 7 2 H?). ^ ^7 (2H q / {> 7 H') 0 '^8 UH. vl ' / ^ ^ , n 7 i)2 (2H, 
bi 7 74 (in dd /O 5 ^ 1 H?) b Oi UJl, 1 1) S 46 (HI / at t! 8 84 {Iti t y ^ 


>^ 


G 




iNMR 5t, (400 MHz, DMSO) 0 83 (SE t / 6,8 Hz), 119 ~ 1 38 (isa m), l.o2 
C3a qumtet. J 7,0 m), 3 37 (2a q, / 6 4 H?), 6,78 (iH, dd, / 1 5, 3 5 Ha). 7,02 
(2a br s), 7 75 (IB, dd, i 0.5. 3.5 Hz), 8 Oi (la m), 8,46 (la s) and 8 84 (la t, 
/5.9 Bzn MstmUm ame: 10.76 mai 


54 






Si V;j«, i\utoi>/UTi' -^4^ 1-^84 ^2^0 -^122 Ibb^. 1648 1^87 ISM i 
1302 1210 oxtd i I K) NMR 1 1 ^ JOO MHz LlXl^j 1 01 <2H ni), I 17 - 1 "52 * iH, ^ 
m), 1 60- } •.2(/ii m) ilUZli i r^lU, o 12 (2H, h hftt^HH ni) 7 81 ' 
(!H 789,111 n tnd 7 ni lO M/J^U (MflJ/, R«<>emiOK (ii o 5 09 i 


i 

r 

1 

i 

1 

b 




0 

j 

n 




m\^^C<molAm ^IOQ, W 2926 '^^'^4, i"^4 16U1, I'^S 1550, j 
}4fa and i^T*; NMR &i «,4iH> ini/ DMSOf ^ (OU s") 4 66 (2H d, i 3 H?), 
0 80 ~ 0 82 (IH m* - (IH mi 7 ~ ' 4-? (2H 7 U ~ " 50 (2H, n), 
~sO(iH d J ^ s H?) 80 ^OTvtH, m), 8 ^UH siatidon UH I f 0 
IL> Knal Ctkd foi CpIUV*.). - H-O 0,62 20 li 5 OS N 22 91 I. ma 
C, 62.42; H, 5.01; N. 22.58. 




ji.p 212 6 2n "C TR \^ (\!iion,<,rii' ^HS, 2«)2S 2h^4, lw)l, I>6^ 
i^''2 670jnd5^4 mtR &h (40-^' Mli/. DMSO) 2 41 (UI s) 3 21 
itH, s 6 "6 - 0 8U UH, m), 7 M (211 d ' " V iL ) 7 72 f IH d 7 3 H?;, b <P - 
8 W ilH, m) S 12 - 8 16 (Oil, m) and 8 54 ^^IH, <i) Aiiai Ca^cd for C.gH -N^Cbij 
a 56 39, a 4 47; N, IS 26 K tmd C 56 20, II 4 48, N, 18 23 


\- 

: 


K 


2i 


NIVIR 5h (400 MBz. CDO,) 4 89 (ZU dd, J 5, 6 0 Ha), 5 09 (2a br s), 6 37 
(Hi dt, / 6 0, 16 0 Hz), 6 59 (IE dt, 7 1 5, 16 0 Hz:), 6 64 (la dd, J 1.5, 3 5 H?), 
7 28 - 7,38 (5a Hj), 7 72 (ia^d> 1-0, 1 5 IfeX 7^82 fia dd, J hO, 3J> Hz) md 
1 84 (lli s.). 318 mm* Rctsndoji tm e 3 82 n !« ' 




K 


18 ; 
1 


NMR < t400 MTI , CDCl,^ i "4 > ^. ii .r^) ^06 -Hf hi m > "I , 
aa ni), (IH dd / 1 3 l^- - -i M .td i ! o 1 IL.!, 7 78 (IH s) ' 
7 80 ( iH dd / i 0 1 ^ Hz"S, KL'Z 2')'^i i^M+Hf, Retention titae i.l9 iiiR j 




k 


4U 


.UZ2>* ^WfH)*, R«fe uontime 140iiBn 


6( 


k 


10 


MfZ 27U (M+H)*; Retentjon rime: 1.43 jnin 



75 





Tv 


H 


M ''241 MM) Xe(ci5tion nsc:( .7 mm 


b'' 


K 




\MR (40f CDOj) 1 68 (2H, quintet i 7 5 Hz), 1 92 CM qua t.t / 7 
H?), 2 67 (211 t. / 7 5 BUJ. 4 12 {Zll l, /7 63 {in h ,) o o" ( JH ^. 
^0 ( >H iH\ 7 V nv and 7 m (IH, ni) Rc*eiUioi ime 'i fjO mra 




Is 




NVIR 6h (400 MtU CDO^J 3 79 (211. U J 5 0 " /) 4 30 t, 7 4 i> Hi), 5 
(2£L 6 J7 (2H. Isr s), 6 6 (IH, dd, J L5, 3,5 He), 7.20 - 7 32 (5^1, m), 7 80 
(in, mil S (IH, m) 8 00 (iR s); "Retention f ime- I 88 mm 


I M 


K 


i9 


NMR S» iAiK MHz CDCi ) i' d 7 6 5 6: (itt, .q^t^- / (> o Ik. 
1 7Saaii,J74lfe),4 3(2H,t,7 7 2ll^j.5 15(2H, bf*) 06^ llm),7n 
{in, m) and 7 80 (2H, m)' Retenti<» tnae: 2.21 mn 


1 


K 

L 


3:1 


K\m 8^1 (400 ^mz, CBCh) l 82 (6a d, / 6.6 Hz), 4,68 (2H, d, J 7,0 Ik), 5 41 
(IH. t, 7 0 IL,), 6.24 (2a br s), 6 69 (iH, m), 7.80 (iH, m), 7 87 (IH. in) arid 
7.98 ( in, m); Rateutjcm Jiirje: 1,83 jnja 




K 


22 


NMR 5h <400 hCK. CDCi ) 5 29 (2a s), 5.85 (2a br i), 1 63 i^lH, .n) 7 3i - 
7 46 (4H, t&\ 7 57- 7.72 (3H, m) aa^d 822 (JH, s); Retention tane. 1 8'^ nan 


67 


K 


2i 


Iv'MR Sh (400 MH?, CDCI3) 5,27 (2H, s), 5.97 <2H. br s), 6.55 (IH, m), 7.29 - 
7 60 (6H, jB^ aud 8 21 (IH, 8>; Hefeatios tlme^ 3^3 wm 


b 

L 


k 




\MR 6h (400 MiU. CDCI ) 2 2f {21 qumkU / " 2 II2), 2 "i {2il t / 4 Bil 
4 14 (2H, t, 7 7 3 H ) 0 72 (IH, m), 6 S3 (2H, i s> 7 1" - ? 33 1 in), " 86 
(IH, in\ 7.'^2 (IH, ijj) and S 00 ( 5H, ixi); Rcfcfition tinw 3 ■''F siiti 




^ 




mp IM iS4 5 «C, K v,«„ (NujoiVem' 3458 ^316 320t) t,o, ^^'^^ 2^'''4, 
28:3}- 17^9,1728,1631 1606.1592, 1462 am 12 iO, NMllS. (,4uti\ffl?. MSG} 
1 24 (311 r, / 7 Hi), 4 19 (2H q, / 7 I H71, ^ 01 (2H s), d 61 ,2H 6 7^ _ 
6 70 (IH J xU-i d n'' U/l 7 'JS OH <■> a,Ki S 1 1 (IH, > Andi akd 
iO( t^jsH \ U S f » ^ ' 11 4 r N IS 26 Fouui C %20 H 44s, N IF 




L 

- 

J 


4" 


fRV;«,(Nt 0 Am ^ {>9 ^^24 r^n),1 oiO i l-il tM. 1 
12^5 .md IIU \\h' (^ii4 , D\iS? ^ i 2*^ (6H d /<W H j i 21 \6H 
*! fX) (,2H, s), '>'■''-( 0 h r )""<-< H d 7 " liz ), - S 03 ( !H .n^ and 
8 14 ( 11 . iJ, CaLvi <i C H \ Q S C ^{) 3<), H. 4 P, N 1 ?> 20 1 uund C, 
56.20; a 4,48; N. 18,23, 

rap ISO 6 81 S ^ U\ <\ i!i)cn ^-H^' 311& 2«2^ 2S.U rW, 
kl! }^g$, 15 « Ut>4, I4n «:20, uX^S 764 NMR tS.; (4^Kj ^'^{/ 
CiX 1 , 5 2b fill, I J-^V H") 4 ( ^11, q, / 0 ID 4 86 (211 m 0 5S - 0 < 2 
m.jo; "6^~ 7o7na n; -''I -7 7M1H, m>ar.d " /• ,111 0 V.'U <. .»kd 
ui Ci;Hi,K'0. C, 57.14, H 43, N, 22 20 Foujjd. C ^^6 .S8 H. ^ \ 22 0-^ 



wo 02/855521 



PCT/GB(!2/<K)*»76 



72 


A 


n 


nip 314 ^r-. m. V.,, vNuson'onV- ?142, ?10;-, ?!)^ J 2924, :S;54, 1736, 1587, i5o7, 
14.^7. !402, 134-, iV*! ^nd NMR % MjHz. CDCIsJ i 31 ^3H, t, i -?,') 
H:'\ 4 30 ^2};. q ./ " ^ H/\ 5 ]0 ,:H, ii. <...?& ~ 6.59 ilU. m}> t?.&f> - <5.ei!> (IH, 
tnX " .V! i ]H, a, ,/ 3 - H:; ■■.c4 - 7 05 [IH. m) 1.19 - 7.81 (IR m), 7.89 (Hi d, 
J ^ 5 Hi! and (U-l s>, Anal Calcd for Cj^Hi^N^O^: C, 60.35; H, 4.i7i 
.!6.56. Foaiid: C. 59.91; R 4,25; N, 16.36. 


7? 


. ...... 

M 




xnp >3(>:f Xdec; m v„,,, (NmolVcm'' 3320, 3129, 3107, 2924, 2S54. 2776, 
1690. 1636, 1597, 1465. 13^3. 1312. 782. 16^. 686 and 676; N&IR 5;, (400 MII^. 
DMSO) 4.90 ^2H, b), 6.(<0 (2H. s), 6.7S - 6-79 UH, ra), 7.73 - 7 75 <JH. m), 7.97 
- 7,9& : iH, i), 55. 1 1 { IR s), 13.02 ~ 13.4S (,3H. s>i An,il. CaicU for CnMA'sO?: C. 
5QJr; H. 3.50. N. 27.00. Fovmd; C, 50-75; H, i53; N. 26.8f). 


74 




67 


inp 79.0 'X' doc; IR v„«^ {Nuiolj-'om ' 3094, 29n, 2855, 1600, 1466, 1380, 1248, 
1092 ;md S39; Mv'lR Sh (400 MHx, C1X:5,) -0.04 (9H, s), 0-95 (2H, m), 3.65 
ffi). 4. 10 aa s\ 5.60 (211. s\ 6.65 ( JH, dd, / 3.5, 1.7 Hz), 7.78 {2H, m) and S.08 
(IH. s). Retejitlon time; 5.S2 iiun !S0:50) 


75 


C 


43 


IRv™^ tNujoiycBS * 2^524, 2^.^4, U>3{), L59<), 1569. 1466. 1357 and 75t>; NMK 4 
i400 MHz, DMSO) 3.99 OH, s), 6.81 (IH, dd, / 3.5. 1.7 Hz), 7.85 (IH, d. / 3.5 
Hz). 8.05 <iH, la), 8.38 (IH, s) mi 13.3 (IE be s); WZ Z17 (M+H)-"; RetenaoB 
ti}ne:O.Sliijm (80:50) 


7-j 


0 


79 


rap > 200 dec; m. v„,, (NVio^-n^'' 3458, 3360. 2925. 1721, 16U, 1549, 1465. 
1386, 1046 and 702; \"\fR 8.. ( iOU MH-i, PMSO) 4.64 (2}i d. i 6.5 Ik). 6.97 
{2H, br s), 7,23 - 7.44 (6H. la). 7.88 (IR dd, J 5.0. 1.5 Hz) 8.53 (IH, s) S.55 (IH, 
dd, J 3.5» 1.0 ife} and 9,33 (IH. br U i 6,0 iU); Reteotioa titne: 6,08 aaii 


78 


A 


5 


mp > 250 dec; IR v^^ (Nujol)/cm^* 3332, 3215, 3144, 2925, 1741, 1651, 1576, 
1378, 1292, 1143, 993 and 713; NMR 5a (400 MJIz, I>MSO) 1,69 (9H. s)» 5,22 
(2E br. s), 7,22 (IH, dd, J 5.0, 3,5 Hz), 7,57 (IH, dd, J 5.0, LO Hz), 8.10 (IH. s) 
and 8.58 (IH, dd, /4,5, 1.5 BzV, Reteotioa ttme: 3.95 mm 


79 


G 


59 


NMR 6,t (400 KtBz, DMSOs J. 61 (2H< d. ./5.9 Ik), 6.7S {111, dd, / 1.5, 3.5 Bzl 
7.01 i 2H, br %), 7.22 UH, m\ 7.^5 CH. in). 7.75 (IH. dd. ./ 1 0. 3.5 Hz), 8.01 (IH. 
dd, i 1.0. 1 5 E?.). 8.50(1H, o and 9.31 (HI, t, J b.2 Uz): Retention tsnie: 5.07 




n 


100 


m,iR 8ij (,40(5 MHk, DfviSO! 4.63 (2H, d, ./ 6.1 Hz), 6.78 (IH, dd, J 1.5, 3.5 Hx), 
ft. 9 (2H. br s), 7.41 (IH, dd. ,/ 2.0. 8.5 Hs;), 7.63 (IH, d, 78,5 Hz), 7.69 (IH, d, J 
2.0 Ms}, 7.75 (ill. br d, J 3.5 llz), 8,01 (IH, nj). S.49 (IH, s) ajid 9.35 (IH, t, J 6.1 
Hi!); Rete«tiOii tinte: 7.12 mm 




K 


o6 


mm. Sh (400 miz, cdcu) 3.10 can, f, j 7.0 h^). 4.35 an. t. ./ 7.0 5.05 

(2H, br s), 6.62 (IR m>, 7.09 ^2H. m). 7,22 - 7.3 i (.3.H, m), 7,40 (IH, s), 7.70 
(10+ nij />fv \ixit mh 




K 


10 


NIvfR Oh , aOO MHz. CDCi > i -^m 311 d. J ~ 0 5 03 f2B, br s), 5.81 {IR, q, / 
7 0 H? J, 6.63 UH. dd. .f 1 5, 3 5 Hz;, " 04 (2Ii, mj, ^.30 (IH, m), 7.71 (IH, m), 
7,75 (ill fifi ftnd 7,~o <^:h. ni). ReLnii.Oi) ai:iO. 2 *^4 mm 


fi3 


K 


4S 


NMR 6,t (4!.!0 MH2, CDCh) i.23 <6H. d, / 6.6 Hz), 2.89 UH. secret. J 6.9 Hz). 
-^.Or. (2H. br s), 5,25 (2H. s). 6.6:5 (IH, dd, J 1,5, 3,5 Hz), 7,21 m, s),- 7-7i UH, 
dd. i 1 .0, 1.5 Hz), 7.74 (IH s) and 7.79 (IH. br d, ./ 3.5 Hz); Retention tbm: 5.23 

mm 



WO«2/05>521 



77 



PCI 'C.802/<R)<rt» 



84 


K 




NMR Srf . >Cii ! MHx, tM ) 5,{)6 (2H, br s), 5 19 u^H O t> « { dd J i ^, 1 
0 yh» - 7 k. GH, m), 7.72 flil, m), 7.75 (Hi and 7 30 ( HI, l-i d, J 3 5 lU} 
Retention time; 3.22 mm 




P 




rop 2Ss! ' ~ :8« X, IR %W vNiyoiycra' 3499. 3477, 3M4, 32o4, MOQ 3B«, 
3u7o, 2V2t), ?S54, lo^j^ i(j62. 1634. 16i,i6. 1590. i4<S/ jitKi 750, \MR 05 AiX^ 
MHz, HNLSO) 5 U3 (2H, s) f> 55 {2U, ^\ 0 76 - 6 79 ( { H, m). 7 0« t, / 7 
IL.), 7 M ^2H:, u / 8 1 " 60 uH d, 7 7 ^ Ik). 7 7h fJlT, J, M 0 W), 7 y7 - 

m} ^9 78, U, 4 37, N, 24 0 1 Foun.! <~ ^'^ 02 H 4 0.^, N, 2 1 




Q 




mp 2S7.2 ~ 2S7.8 X; m v^. uNuioi/cm ' 34'«, ^454, 3:~« 3 182, 3076 3>24, 
3854, i656, 1631, 1(50B. 1539, 1567 a id M64, \MF 0„ ^4(y; Wli; DMSOl 4,34 
(ZK d, / 5,9 Hz), 4 86 (2H. s), 6 55 CH 6. ' ^ 6 7 k ( i H ai }, 7 24 - " 30 (5H. 
m), 7.75 (IH. d,,/ 3 f> H?), 7 9 7 (IH. .0, 8 09 {III M and 8,72 UH. /5.S IIk). 


1 — 

S7 


Q 


m 


mp :>21 5 - 32L6 X\ IR v„^, (NujoO/vta' 3379, 32%, 3220. 2924. 16S9, 
1662, 1593, 1463 and 1378; NMR Sh (400 ^^Hss, DMSO> 4,75 (2H, s), 6.53 (2H, 
s). 6.74 - 6.78 (IH, m), 7.29 (IH, s), 7,69 (IH, s>, 7.74 UH, d, / 2,5 Hz), 7,96 - 
7m(mm)assd8.05(lH,s). 


ss 


Q 


74 


mp 283.6 - 283.7 HI V;a«. (NsjolVcm ' 3368 3332, 3215, 309&, 2925, 2854, 
{64 1585, 1566, 1467, 1408 and 1298; NMR (400 MHz, DMSO) 1,83 <2H, 
quiiK / 6 8 m\ 1.98 (SH. quin, J 6.8 Hz), 3.34 C2H. t, / 6 8 H2), 3,57 (2H u 7 6.8 
4 97 { m, s), 6,52 {2H, s), 6.75 - 6.78 (IJHL m), 7.75 {IH. 4 / 15 Hz), 7.96 ~ 
7.9!^ S); Ahm. l^CO lOr vjsMj«iNjUj ' U,a tSaU: l^,:Ot>.U/; tl, 
> N, IS FoiK^d; C, 56.26: a 5,08; N, 26 13, 


89 


Q 


67 


290.2 - 291.6 ^C, IH v^, (Njijoiycm"' ^^v*;??, 3-171, 3124 3in. 2924, 2854, 
1664. 1626, i59b and 1460. \MK { HX) MH?, DMSO) 2 t4 TiH. d ./ 4 5 th), 
4.76 (211. i.). 0 53 (2H. s\ 6 75 - 6 ,^8 (IH, m). 7 74 ( ill, d. J 3 2 H, K 7 % - 7.9S 
{ in, m) 8 06 an, and 8 09 - S i,*; UH. 


90 


R 


2i 


mp > 200 "C d«>; IR {N«jol)/cii.i ' 3.199. 3394, 2925, 162S, 1598, 1455, 1378, 
1249, 950, 878 aad 628; NMR Sh (400 MIfe, DMSO) 2,73 (SH, a), 6.58 (IH, br 
s), 8.24 <iH, ibr &) and 12.76 <1H, br s); Jsi/Z 217 (M+i^)"*; Retentioa time! 0.6 mm 


Ql 


G- 


72 


> 250 *C dec; IR V«ax (Nttjd}/cm ' 3505. 3255, ,3089, 2923, 17 ^5. 16.^2 i465> 
1278, 887 and 725; NMR Sh (400 Mliz. DMSO) 2 73 (3H, 4 h5 (2a d, J 6.0 
ilzX 7 IS 7 45 (,5H, mX 8 (IH, S) and 9 22 UH, br t. 7 6 U UA, Rtrtetulon 
time; l,9i.' trar! 


92 


G 




NTN'IR (400 Mlk. i)\tSO^ 2.96 (2R i 7,2 Ik), 3 63 (2H, 4, 7 69 H^;, 6.78 
i m dd, / 1 9, 3 5 H?), 6.94 (2H, br s), 7.17 ~ 7.30 (5a m), 7.74 (IH, br d, J 3.5 
Hz), S Oi cm dd, / 1 0, U5 mX 8.46 (IH. s) and 8.9^ (IH. t. J 5,5 Hz); 

Retetvtion f:t!iie; 4,89 min 


93 


G 


iOO 


\iMR (40O MHz. DMSO) 4 66 .211, d / fk). 6.79 <1H, dd.i 15,^^ Hk). 
7,00 (2H, b i>\ 7 44 (Hi m), 7.54 (IE, mj, 7 60 (IH. m), 7,75 (IH, dd, J 1 0, 3,5 
Hz), 8.0! (HI, dd J 1-0, 1.5 Hx), 8.49 (IH, s) atid 9.40 (IH, £, / 6.1 Hz); 
RieteotiGii ikm: 7.06 imn 



78 



1 


C 


1<H\ 


0 (400 MHy. DMSO^ 1,74 (31i d, i 7 0 Hz). ^.92 ^ IR quintei i ",() Br). 1 
6 7« ( !H. dd. y i 5, 3.5 Re). 7-16 l^H. bi s), -? 47 ~ 7 &b (5H, 7 uH, csd. / 
1 il 3 5 ii/). " 7 ) - " ^^0 i 2tl m). 8 02 (IH, dd. 7 ! if. j S Hz^ S 45 ( IH, ^> a-id 
S3 5 2 ( IH, (/ / 5 : I L , '^et.- f >r tune 7 ' 2 mm ^ 


' 95 


G 


h5 


NiNdR 5{i (400 mU. D\f'=^(T. ] Si (OH, sX 2,09 (3Ii, s), 5 OS UH, m), 5 ,^8 Kli^. 
n), 6,79 (IH, dd, 7 1 ^ 3 <. 09 aH, br &h 7>37 (3H, m), 7.56 (la m), 7.76 
( IH, dd, J lA 3 5 a-/ ^ )2 ( ir do, J 1.0, LS Hk), 8.39 (IH, s) and 9.33 UH, t, J 
5.S Hx); RetenUon li.me.: 7.i4 nun 


. — 

1 


Q 


$i 


I jp 2V) dec - iR \ ^ \ 3^62. yr^, 3212, 3097, 2^:4, 2^4, im, 
im jiid i4D5-, 5; A 1 Vdh\ DMSO) 3 13 - 3 24 i2H. m). 3 41 ~ 3 4« 
(2fl, tn) 4,73 i iH, &>, i 79 {211. s). 6.53> (2a s), 7.i 6 79 H U, n). " 74 aH. d. 
7 2.6 Hx), 7,97 {IH, s\ 8.05 (.!.H, s) and 8.24 - 8,34 ( ] H, ra). 


97 


Q 


52 


mp >270 dec . iR v^., (NujuO/cra * .3386, ?327, 3214. 3{>$7, 2924, 2854 3 f 68, , 
1640, 5. 1466, 1408 and 137^, XN'ffi (400 MHz, DMSO; 2 24 . 311, | 
i,), 2 2<J ~ 2.35 (211 m), 2 39 - 2.4b (211, m), 3 44 3 5; (2H, m), 3.5 4 - 3 6i (2H, i 
m), 5 08 (,2fl, s), 6 52 (2H, s;, 675 6,79 (III m), 7 74 i Hi d J 3.7 H',;, " 97 
{iH,s)andS.03 {lH,s), 


9b 


G 


19 


NMR «)i (400 1^, DMSO> 3.74 (2H, q, ./ 5,9 Hz), 3,85 aH, L J 6.0 Ik), 6.78 
aa dd, / 1,5. 3.5 mi 6.99 m br s), 7,75 (la dd. / LO, 3.5 Hz), 8-02 (IH, dd, 
/ LU> iv5 Jtazjy v**i» sau Vyi* (,1*1+ t>v v>vp iiz>>; jKs5?es«<aa zao turn 


99 


Q 


SO 


NW Stt (400 MHz. DMSO) 2.10 (2H, quintet. 7 6.7 Hx), 3 52 (2H, q. J 6 ^ D 
3,77 (2a t, J 63 H«), 6.78 (iH, dd, 72.0, 3.5 Hz), 7.02 f 2a br SJ, 7.74 ( Hi, i!d, J 
\ 0, 3 5 ife), 8 01 (IH, dd, J 1,0, 2,0 IU\ S.47 (IH, ?) and li.W (IH, t. / 5 7 Hz), 
Rytcnrton turn: mm 


100 


G 


70 


NVIR S,i (400 MIL, DM.SO) I lb (JH, t, / 6 9 Hz), 2.70 (2H, t, J 6,7 Ik), 3,61 
i2H, (-., ./ 6 5 Ih i 4 10 i21i t. 7 7.2 H?^, 6 78 (IH. <3d, 7 1.5, 3.5 Hz), 6,96 (2H, br 
5,), - it ( IH, br d, 7 3 5 IL:). 8 05 UH. dd, 7 l.O, L5 Hz), 8,47 {IH, s) and S.98 

< IH, t, 7 5.5^! Uz); Retention time: 2.19 mm 


lOi 


G 


4o 


NMR ^^! (400 MH/, DMSO) : P i31i, t, 7 " ! ! H?), 3 !<' (IH, dd, 7 8,5, 14.0 Hz), 
3.29 ( IH, dd, 7 6,0, 14.0 Hz). 4,15 (2H. q, 7 7 0 f 4.70 ( i H, m), 6.78 (IH, dd 7 
! .5, 3,5 He), 7.03 (2H, br s). 7,15 - 7,39 (SH, m), 7.74 (IH, dd, J 1.0, 3.5 ¥tX 
S.02 (IH, dd, J 1,0, 2.0 Hz), 8.43 (iH, s) and 9,23 (la d, 7 6.9 Be). 


h)2 


S 


4" 


NKIR a^t (400 mi7^ CI>Cy 3.34 (2a t, / 6.6 H2), 4.60 <2H, t, 7 6.7 Hz), 5,05 
(2H. br 6,61 (la dd, / 1.5, 3.5 Hz). 6.98 (IH, d, J 7.5 Ha), 7.15 (IH. m% 7.53 
f la m). 7.53 (IH, s). 7,69 (IH, m), 7-74 (IH. dd, ./ l.O. 3 5 tk) and 8.60 {IH, m); 

Retetitioii tiriie: 0.76 nm 


101 


S 


44 


NiMR 8h (41)0 MHz DMSO) 3.36 - 3,42 (lOH, mh 4.49 ( :il in\ c 90 (ill, dd, J 
\ .5, 3.5 Hz), 7.91 (la br d. 7 3.5 YtX 8 IS (IH, m), 8 52 (Ui, %) and 9 02 (2H. bi 
s); RetsiDttion tirae: 0,80 min, (50;20) 


i.04 


S 


66 


NMR 6h 000 ISfH?, CXXn ) 1 ^4 m\ \ (1-H, ra), 2 45 < 4H, jtn; : 6- ail 
L J 6.y B4> '^-8 (2H., I, J ts-0 Uz), 5.02 (2H. br 6.63 (Ul i-O), 7-71 Ua 
7-79 (la m) mid 7,99 (IH, s); MfZ 313 (IVI+H)'; Retention lime: 3.69 nun, 
(50;20) 



79 





s; 


ii 


NMR 5h (400 MHx, GDO^) 1 78 (4Ii i 0. 2 ^8 {AH m\ 1 90 t2H t, / o i H/i, 
4 22 (2H, t. J 6.2 H?), 5 03 (2H, br s). 6 6^ (iH. Ud 1 5 3 5 H^i. 7 71 vlH ni, 
7 J9 (IH, br d, J 3 5 1-lz) and 7,93 (IH, s^. R«teatJOn tiaie: i 50 lUffi, (50 20) 




T 


OS 


. {>] X de^, NTVTR ftOO MH? ( 1X1,) 5-36 (2H, br s), 5,32 s) 6,64 
an /M, l "li-) ' " ^(^H nO 772(lH,iJKJ),7,81CiH,ra)aad8 26 
( ]H Retent on t rv ^ i ir[ <80 -^')) 




112 

1 
i 


G 


.•'^ 


iup 139 ^ X, 6« ^400 Mil/, CiXl") 3 (3k 4 "Q ~ 4 71 
lOlamoj^X 6.67 (IE, 4d, / 3.5, L7 HzX 7.2? - 7,44 (5H. m), 7.79 (IH, m), 7.S4 
(IH. ml 8,66 (IH, s) aad S.95 {IH, br); Retenttan time- 5.13 xmn (80,50) 


Hi 


S 


n 


K\ni 5h (400 MHz, CDCI3) 3 14 (2^ t, / 6 8 Hi). 4 33 t, / 7 0 Bz), 5 Ob 
Cli t>r <>^ 6 63 (ITT, M.JW^'^ H?;, 7 02 (2H d, J 8 1 Hz^ 7 25 (2H, ml, 7 41 
I !H s;, t: (511 m) awa " ""f f TT f ( ? H^), Retention artic -i 02 tiMP 


!14 


S 


64 


NMR 5m 400 JMIk CDC n ^ V > (6H s ). ^ M UH, t 76 8 fc), 4 29 {IH, t, 7 6 S 
!L), 5 0^ aH br s;, t> o2 u-H, di, ^20, 3,5 Bz). 6,65 (2H, d, S 6 Hk), 6.95 (2H 
d. J S.7 Hz), ' .40 Uft 7,70 (^IH, dd, J 1.0, l,5 Hz) aod 7.76(lH, dcl, / 1.0, 3,5 

Hx'^; Retention time; 2.5b imn 


US 


s 




\MR dji ^ «X) Mil/, CDCU) 4 30 (211 l, J ^ 0 H/^, 4 12 (21-1, r, y 1 0 H/) S Oh 
l2H> br &). 6 64 (IK, dd, i I 5, 3 5 iiz), 6 87 (2H. mi, 6 % {IH. la), 7 27 (2H, mj, 
7.71 cm m), 7.80 {in, br d, J 3.5 Hz) and 7.79 (la s); RetsnUon time ^37 mm 


U6 


i 

S 1 66 


^\^R Sti ( iOO Mlk VDCD l Ol (2ii m), l 21 (4R m), 1.69 (4H, m), 1 89 (IH, 
ro) 3 30 (2H d, / 7 b Hr), 5 04 br &) t> b4 (Al dd, / 1.5, 3,5 Bz), 7 71 <IH, 
ra) 7 '"4 (IR si a K 7 79 ( IH br <i J Hz) Retention tinse- 3 78 irjh 


ir, 


b 


S4 


NMR (400 MHz rDa-) 0 87 (2H la) 1 09 - 1 2" (oJl ra. U)' - I ,2 Oil 
m), 1 S8 (2a qmaUL J 7 0 lUX 4 08 (2H, t, / 7 1 Hz>, 5 U4 (2a bi s), 0 M 
ad, / x.0, 3.3 m), vJ^fl, aa, J Lu, IM sM}* L io Kiit, is) auiu /./y U*l. do, 4 
.1.0, 3.5 Hk); Reteisaoa tinjej 6,06 mitt 




I 


20 


\MR 6, i-(> ) MIL. i DC! . 1 U4 (^H s\ ^ 7^ (2T1 br s), 5.18 (2H, br s). 664 
(IH, du, / ^ 5 i h "2- " 42 ( m), 7 -2 (111 mt 7 8^ (IK m), 8.10 flH, 
J,) M/Z 40 i V-*-h Ii.li 5 ioii t.r K 1 06 miR (»^0 ^0) 


119 


Q 




nip 2383 -^^s 4 L R\ , i Vjjo..unM4ij .-^'^'i, < 81 W, :«i2^ 26*;^ 
lc>51 16«f, iv 1,1^6' l-^"- Id W'-^ 1'>'>'^ IW, 11S\ lOw asd 
7-,4 NM.R 63 (400 MH^ 0\tM~>> +i / J a) 4 <2IT m 6 OH 

6,72-6.77 (la nv, ?.2j - ".jl idi, ,1,. -.3C. (..IL 0, /8.0 tlzi, 7,72 (IH, d, 
3,6 Hz), 7,75 ~ 7,Si (lil, m), 7-94 (IH, s), S.OS (IH, s), S.5 1 ( IH, d, / 4.5 Ik) and 
8.8Qaat./5.8Hi5). 


120 


0 


il 


mp 310,0 -< 310,3 *C; IK v^^ (NuioD/cm' 3323, 2925, 1636, 1586, 1464, 1378, 
1297, 1026, 734 md 630; KME (400 MHz, DUSO) 6.53 (2H, br .s), 7.34 f IH. 
t. -/7,5 H2)^ 7.45 (IH, t, J S.O Ha), 7.72 (la d. J 8.5 Bz) 1S3 (IH- a, / 7 n TU), 
8.17 (iH, br s), S,2i (IH. br s) and 12-78 (iH, br s); Reteiitiou time: 1.4S mm 



SO 



1:2 




4{-> 


! Hip 24? 5 - ''43 6 "C; [R v,^^ (Nujoi)/cm,' 34h'5, -^203 307: , 
2S5i. 1697, 16^2. 163% 1605, 1580, 1452, 1442, 14J2 aid n03 NMR (4i\i 

! Mfe, DMSO) 5 07 (21-1. s\ 6 53 (2il i.). 6 73 ~ 6.7? (IH, 7,(>5? - 7 14 (IH, 
raX 7.73 (iH, d, / 2 S ffe), 7.77 {IH, t, / 7-0 Hz), 7,«)0 ~ <2H, m), 8-08 {IH, 


1 




57 


1 mp 247.3 - 247.4 «C; m v««:i (Nujoiycm ' 3500, 3308, 3187. 3092, 3022, 2924 
2854, 1656, 1636, 1609. i$90, 156? aad 1466; mm. 6h (400 MH^. DMSO) 2.72 
(2H. t / 7.3 Hz), 3.24 ~ 3-35 (2H, m% 4.73 (2Es), 6.49 t2H. s), 6.7i - 5.7? f iH. 
ill), 7,15 - 7,23 011, Hi). 7.23 - 7.32 (2H, iJi), 7 71 (2H, dj / 3.5 Hz), 7 93 ~ 7.95 

am m, s-oi (ias> (mt, j ssm). 


1 

1 124 

1 


Q 1 46 


mp 258 7 - 260.1 *C; IR (Nujol)/cni^ 3487, 3470, 3293. 3172. 3098, 2925, 
2854. i65»X 1629. 1605. 1594, 1568, 1461 md 1409; NMR6a C400MH4 DMSO) 
0.86 C3H, r. J 7 6 nzX 1 39 - 1.48 (2a m). 3.05 (2H, q, / 6-5 H«), 4.75 (SH. $X 
6 49 (2if, s). 6.72 - 6 77 f IH, m), 7.72 (IH, d, J 3.5 Hz), 7,93 - 7.% (IH, m) 
8-04 im, &l 8,19 (la uss mi 




S 


12 


NMR 8g (400 MHz, 0X3,) 5.07 (2H, far s), 5.27 (2H, s). 6 64 (la dd, ./ i 3 5 
m:), 7.14 (la m.) 7.25 ~ 7.30 (3H, m\ 7.72 (IH, mX 7.76 (IH, s) a«d 7.80 UH, 
dd, J 1.0, 3.5 HiS)} Bfitentioa tiflae: 2.66 ajia 


126 


S 


33 


NMR 6h (400 mil, CDCh) 2.32 (3H, s), 5,07 t2H, br 3,25 (2H. &^. 6 63 ( 111 ! 
dd, / 2 0, 3 5 Hz), 7 06 (2H« m), 7,13 (1^ d, 7 7,6 ILs^, 7 23 (Ul, d, ,/ 7 6 Hi), 

7 '? ! ; !T-I m\ 7 74 <:^ 7 70 HR dii 7 10 S H^V 1?pfm,f5rtr, fmf*' 1'? 1 
lU/. (tt^ \in.. sijiu /.ly ^A.n, uu> ./ .t.w, riA^, ;>i\.u..uitv« u-Ijass, a,.^.!* i 

mm i 


127 

j 


s 




^ 1 
NMR 5„ (4U0 hStU, CDCl ,) 2.34 0lt ;.), 5,0o (2H, br s), 5 24 ( 2H, s). 6 63 (IH. 
dd, J 2.0, 3,5 Hz), 7-16 {4H, m), 7.71 (Xa dd, J 1.0. 2.0 Hz), 7.73 ^H, 0 and j 
7.79 (IH, dd, / to, 3,5 332); Reteation time; 2-21 tmn j 


j 

328 


G 


53 


mp>250"Cdoc rRv\<«. (NujoIV.ra' 3296. 2«):'i, I'-I' 1629 Ito7. noQ j 
122^ and 754, N\fR 5h ^no Mil--, DMSO) t,2H. d, ,/ <>0 H/) 7 W (:H, h j 

fti. /.^l ' I t^fxXt iU/. h \ i.llf U. J O.U ijL^./, /*<>/ i l.il. U, >/ Jt3/J. 0,j;^.> t^Aii. 

8 ^' IH s> h'd > ^'){iU b t /<)(jiTz) Ruennon lira.' <><:>mirx 




0 




nip > 250 'C aec, IR v«,,. (NujdVcai ' 3492, 3331. 3196, 2924, 1.518, 1569. 1442, 
1377, 1301, \ !80, !0^0 and 784; NMR Bb <400 MHa, OMSO) 6.39 (2H, far s), 

f'^lfU-l A /i.ftR-r'l ^ iOflVf <i\ R'^'MiVi A f .aft WyVanrf *?firiW W «V 
/.x^/ ^iii. U, J liXi/. 0,i* \iXl, itJf. W4j3 it^ if..H>\f t3Jt) <luU. Xj6*>Kt<> V.J^Xa, Ui )s/. 

Reteiiiion t[Bie;2,74 mm 




G 


67 


inp 194 i95 "C dec. IR v^^^ {N«jol)/cin-^ 3460, 3360, 2923 1722, 1608 UC^ 
mCx 1218, 1013 and 792; NMR ^ (400 hfHz, DMSO) 4.64 (2a d, / 6.0 Hz), 

7 AT <\ 7 ill ^■^^'H' mv R'^'sfiw .-^ ^ ii A T-T-/\ iti.^ 0 ')s ^ni s f^iA 
/,Uji oi: h), /.ji.j - .< ■'♦H Wii, jD.}, o.-jj (.iii; u, J 't-tKf iiju} 4itti y,.i-c> \ iiu u J o.u 

Hz); Retention tiRie;7.81 min 


131 


I 


17 


H< v„,„ CNiijoi)/cm ' 4332. 4258, 3421, 3299, 3393, 3105. 2924, 2S54, 16S2. 3631, 
3596, 1465. 1376. 747; {4fK) MIlx, CBCiO 3.09 (2H, v^h 3 86 <2a br 
m). AM) (211, br m), 5.!0 {2H, s), 6.66 (IH, dd, / 3.5, 1.7 Yh\ 7.18 - 7,25 (414, 
m), 7.74 Ua 7.S5 (iH, rn) and S. 12 (IH, &)\ Reientjon iirac;; 2.25 ram (80:50) 


132 


I 


81 


IR \w (Nujoi)^™' 4331, 3293, 3164, 2924, 2S54, 1694. 1638, 1467, 746; NMR 
6« (400 Ml-Iz, CDCls) 3.23 (2H, m). 4.33 (2fl. jij), 5.13 (2H, s). 6.6? (HI, dd. J 
3.5, 1.7 Hz), 7.10 ~ 7,31 (4a m), 7.74 (IH, m), 7.'?4 (IH, m), 7.86 (IH, m) sod 
8.16 (la s); M/Z 369 (M+Naf; Retention time: 2,80 niin (80:50) 



81 



K 1 <,8u2 imrh 





4 

1 


11 


mp_-240^( dec {Rv^- ^Ny|o?Vi,'n ' 34r>5 2*^21, lti'M:>0" 14«0, ^^4 
98 ilH L i 2,0 ik), 7 OIJ (IH, b sX 7 % ( ir, ) dud 12 4j (Hi, br 5,\ Ra^Uum 


! i- 




68 


inp 230 **C dec, JR (N« ob/cm ' 3465. 3364, 2924, 1722, 1609, 154^. i4o2, 
1062 and 732; NMR 6h (400 MB?. OMSO) 4.12 (3a s\ 4,67 (2H, d, J 6 0 Hz), 
0 20 { m dd, / 4.0, 2 5 jffel 6 80 (2H, si 7.08 (IH, t, / 2,0 lia), 7 25 - 7 33 
< IH, ni), 7 34 - 7 43 (411, m). 7 6i! {Ill dd, 7 4 0, 0 IIz), 8,41 < IH h) and 9 43 

(IH, t, i 6,0 itizy, Retentjoa time; .■>,2{> mjT! 


^/ 


1£ 


^9 


n.p 30U ''C {aeci, lU > . ' 42„^ Hi 2y24, Ui„2 b80, 14c4, 
1305, 1 i 14, S88 md 633, iWR i»g (400 MU, DMSO) 6 4(3 i2H, br s), S 5 O^H, 
s), 9 J UiH, $), 9,27 (IH, s) and 12.72 (3H br s); "Retcndon ttxm' 1 24 mn 


i 

1 ii< 


G 


76 


' mp m «C; IR (NuiolVcni^ 33B. 3195. 3924. 1718, 1629, 1558. 1467, 1 92 
1254, 8 0, 792 md 702, NMR 8a (400 MHz, DMSO) 4 65 (211, d, J 6 5 H?) 7 09 
{2H, br s) 725 -732 (IH, m), 734 - 744 (4H. m , 8 59 f , $ , U (IH. s\ 
<) 27 . ill t i 6 5 Hz) and 9 35 ill s), Rac! tiop time 4 >4 m-n 


1 

1 uo 


Q 


SO 


Mp 29^) 2 - 2<*9 ^ ( R v„, (\a!oh'<,m -^^bS >25^» 318" 2^*23 2S54 1601, 
l(f)(n 1^70 IU2 Uiio Bd 137b, \MR5,,(4{iO MH::,DMSO)Q<->« 
(IH, br ) S H ! ill s " ITT 0 7 ''a (UI, d T 3 ^ 7 4^ (tR d J 7 0 
iL),7 Ji-^O-^y HI Hied < 'HiK049CH bii) 504(2H 
ttiK-i : 2^ (^H M, An^ Catcd ] t .H N^t. 08 H.O C, ^) H 4 N, 
20 17 Fouod C,"^Q4-^,n 4eu N.'O''"' 


14 


Q 


6u 


Mp278H (di-c, IRv, (Nuiolycm* ^4M), ■^^2-'' 2*^24 2854 6'^8 66 , 
to"? l-^Q-^ l-^/S '^(". lid h ^ \Vr vSj (4*30 MH- DMSO tOS^/'lH hr 
8 10, ill s> -(iM ! ^">OTI m, " i-^UH a, /92Ife) 7 3x'>(iat 
/80U.f iii (. ^ iiil dJ ^0 20 yy), t>:5(H2H. ,ana50U2H 
s}, Anai Coaled ioj C nHnCJN,<:>3 0 25 VkO C 54.70, H, ^ 65, N, 23 51 ound 
C, 5453; a 3.50; N, 23,50. 


H2 




Q 


20 


Mp 2S1.3 - 283,2 X'; IR v^^ (Nujojycm-' 3185, 2923, 2854. 1704, 1638, 1591. 
1571. 1541, 1464, 1416, 1377 and 1297; NMR Sg (400 Mllz, DMSO) iO SO ( iH, 
br 8 45 (2H, d. J 5.6 Hz), 8 30 (IH, s), 7.95 (iH, s , 7.73 (la d / 3 2 H') 7 54 
(2H d, 6.4 m, 6.75 (IH, dd. / 3 2. 1 6 Hk), 6 51 (2H, Iw s) ^d 5 05 (211, i) 




Q 




Mp2S5 6 2864 IR v ^ <N«!oJVcm " 3176 292', 2854, 1< Q8 itiiO 
ISO j v>a !4()0 4!*> n7- u,id 129-^ ^^^ R 8h < iOO MIL' DM^Ol JO (^^ ( IH, 
brs^ *^74/in ^ J241L) 82 {ill, d, J 3 6 Hx) S ii <ia sj, SOiHil , m>, 
'/yMlil 774 (m,d,/ 32 Ik^ 7 36(lH,dd,,/8 4, i J? Uo. 6 (IM Jd / 
^210 6 1 (211 br s) and 5 (14 (21 , 5), ^x^ai TaLd for C, JI -N 0; 2 ^ 
luO C H 4 68, '^,2615 found ( 51 33 H, 4*^1,^ 26 i8 




144 


Q 




Mp 2"? °C ^dtc) IR\w(Nu!un'cm'34i?e ^272, ^181, "9''4, 2814 UoO It*^ 
l-^Q^ 1'^')%, 46-^^ 1412 md -^"7, \MR 5ij (100^^l^i; DMSO, 8/0(1 1 
ht, 60H^) 8 07 C'H 0 7 If^, v " (HI d M " « 10 ( W 
ii') r 74 (IH dd / 3 2 ' ''•> li/i 6 -^n :ii r t,) 4 S 1 CK <.) n.d 4 (2F, d J 


1 


Q 


< 


Mp 224 0 - 224 1 T, IR s n ks M'o n«H) Ho?.' 2024 JiM ! 
KM 1d28, 1007, t5V2 l'^ ^ 9ii U>b, 145^ iV^O i (i4<nd 1292 ' 
NMR \ DMSCi S (. M iR \ 7 04 (iH d 5 0 " 7 , ( W d, / ' 
2 9 k), 748 - 7 25 (5a m), 67 {la dd. J 3.4, 1 8 I z), 6 48 (ZH, bi 5 H ^ 
(2a S), 4,53 C2H, s) and 3.0? (3a »)- 



\mmmmi 



146 


S 


16 


MvTR 6h (40!! \TH- nClj) 3. 19 <2R U 7 7 0 Hr). (2TL t, ? U R-l 5 Oi, 
(2H, t>r !,) 0 o;^ . Jl> Jv., / i.5< 3,5 Ife), 7.04 (2H, dd, M 5 4 5 Ik). 7 49 ( IIL sk 
7 "2 {IH, (id. / 1 0, 2.5 W\ 7.78 (IH, dd, J 1.5. 3.5 U^) aud 8.52 (211 dd. / 1 5, 
i iUi, kf teijtton tjtm«; 1 71 ram, (50-20). 


147 


s 


« 


NMR 5(, (4i iiJ CDao 2 52 (4H, U </ 4.7 Ifo), Z70 Cil t, J 0 tkX 3 6'^ 
(4H. n / 4 7 H?), 4.10 r2H, / 6.0 ffe). 5.04 {2U. bar s), 6.64 (IH, dd- J 1.5. 3.5 
Hk.. 7 '1 ( IIL dd, ; i 0 15 iJ.?). 7J9 (ia dd, / i,0. 3.5 Hz) and 7,94 {IE s); 
ReteiiRon ttme; 1,96 min, (50:20). 


148 


s 


17 


NMK 8k ('«)0 MHz, CDCW 5.06 (3R br s), .S .11 (2H. s). 6.63 UH dd, .'2 0. 5 
m\ 7.28 (la m), 7,60 (IH, m), 7.72 (Ifi dd. / 1.0, 2.5 &j, 7 77 t Ul, s), 7 
( la dd, J LO, 3.5 Hz), 8.59 ^d, / L5, 5,0 Hz) aad 8.67 ^H, d. J 2.5 Hz); 
Reteniioa tjiHg: 2.5 i xmu (50';^). 










150 


A 


10 


mp 247 - 248 "t:; KMR 6h (400 MHk, DMSO) 2,66 C3H, s), 6.28 <2H, br %\ 7.03 
(IH, d, / 5.0 Hx), 7,63 (IH, 4 J 5.0 Hz), 8.03 (IH, s) and i2,57 (IH, br s); 
H.ot$i]tioQ ttm$!^ 2^91 nuQ 


151 


A A 


11 


%W (N«Jol>'cm"* 3317, 3194 2«2^. 2R*i4 1**2 \Mk <^ .iOOMIl/ 
CUa3)292(2H,t,/6.4n/) 1 .3H s) ! /'U.V, - ^f)^2n hi m 
6.62 (111, dd. J 1,6. 3.4 Hz), 7 70 ( IH, dd, ^ 0.7, 1.0 iJ^), h"9 t Hi dJ, J 0 / J,4 
Hzand7.87(lH,s). 


152 


M 


99 


\W (Nujol)/cm-^ 3500 - 2800 ht, 2923, 2855, 1715, 164*, 1588, 1520, 1465, 
14 12 and 1378; NMR 5h (400 ^IKz. DMSO) 8.07 (la s), 7.94 (IH, m), 7.70 (Ift 
m). 6.73 <iH, dd, / 3.5, 1.5 Hz), 6.55 (2H, br s), 4.25 (2a t) sad 2.85 (2H, U J 6.5 
HK):M/Z274(M+H)*. 


J 53 


AB 


^0 


Mp 142 dec . IR v„,.. (NujoD/cin ' 2925 2855 1587- 1463, 1377, 846; NMR 
Oh {4{X) MH/, DMSO^ 2 65^ OH. s.), 6 7S (Hi, m\ 7 80 (IH, m), 8.00 (IH, m). 
S.40 (iH, m) and 13.32 (lH,bd 


154 


Ct 


J6 


Mp !52 =C vdec). IR vWx (NujoD/cni' 3273, 3109. 2920, 2S54, 1727, 1600, 1588. 
1551, (4S1, 1455, 1401 sad J374; NMR5h (400 MHz. DMSO) 9 26 (iH. t, J 5.9 
Hz), 8.92 (IH. s). 8.09 (IH, m), 7,85 (IH, m), 7 30 7 50 (5H, m), 6.84 ( IH, dd. / 
1.5, 1.5 Hz), 4,68 (2H, d, J 5.9 Bz) and 2,76 (311, &n ReteaUos tsma 5 3S txm 

mm) 


n? 


H 




6h (400 MHz, CDQa) $.25 (IH, s), 8,09 (JH, d, J 6.8 Hz), 7.84 (1^ d, / 
6 Hk), 6.66 (la dd, / 3,6, 3.6 Hz), 5.15 (2H, br $), 4,07 (IH, m) and 1.44 (6H, 
d, J 6.8 His). 


156 


AC 


6 


IR v,„^(Nu,<)iiVfir 2023. 2854, 1588. 1564. M8t), 1462, 1376, 1332, 1309 and 
1 236. NMR Oh (^-00 MHi, CDCU> 7.96 ( iH, s), 7 HS ( IH, m), 7.75 (IK, m), 7.20 
(4H. ml 6.50 (1.H, m), 5.35 (2H, s) and 2.35 (3M, s). 



83 



!5? 


AC 




NMR 5,i (4{!0 Mm, DMSO) 5,38 <2a s), 6.56 C2H, br v- '^-"5 (UI, dtl, / I 5. :h 5 
Hz). 7.10 UH. m), 7.J6 (IH, m), 7^ (iH. aO. A 37 UH, m). T."?: i !H. d. ^ 3 5 
fo), "^.^'5 UK. dd. J l.O, 2.0 lli^ 8.15 vlH, licL-ntion ihm !..^8 mm, 
(S0:50). 


i58 




60 


mp 284.5 - 285,3 X; (R v (NrolVcnV' 319.% 3139. 3091, 1641. 1590. 
155" D30, 1463, 1377 .uui i " ^o. NMR <\ !,4lXj Ml-I?, DMSOl 5.47 (JiH. s). 6..SS 
{.^11. 0, 6.72 ' 0.78 OH. )n . " f.^=^ HI. dt. -'.5, LOH?.), 7.6\) - 7.76 (2H, 7 95 
UH. u J i.O R 1^ - Mr v'.H ~- 17 dll. s), UH. Aail. Cfdcd for 
C"J^H■"■N^O• ' 0'^** H O' C '^6.Aft; H 3 74i N, 24 '^'i. Found* C. ,56.1f); 11, 3.72; N, 
24.40. 




AC 


46 


mp 212.S - 212.9 T; NMR Sj; {M}U MHz. OM^SO) 5.43 (2H, 6.57 (2H, s), 6.73 
~ 6.78 (IH, )o). 7.^15 (2H. d. 8.0 m, 7.70 - 7.75 OH, m), 7.95 ~ 7.97 {IH, m). 
8.24 an. &); Anal Caloi fm CrHsjNsOi^ • 0.1 HgO; C, 56,54; H. 3.41; N, 19.39. 
Pouad; C, 56.65; H, 3.62; N. 19.01. 


160 


H 


95 


NMR She {400 MHz, DMSO) 6.76 (IH, dd, i2.0, 3,5 I-fe), 7.05 (211 br s), 7.67 
(IH d, ^3.5 Hz), 7.99 (2Ii ot), 8,56 (IH. s). f;.62 (IH, dd. J 1.5, S.{) Hz). S.72 
(iH, d, /8.0 Hz) and 8.89 (tH, t 7 2 U lUv, Rdention tim«: ! 5 nxn. ff^O.^O). 


361 


H 


55 


fl<v«ax(NaJo1)/cm"- 3493, 3405, 3309, 3192. 2924, 2854, i6:4, 1586, 15(^5, 14(5? 
and 1351; NMR 5i, (400 Mih. BMSO) 6 77 UH. dd, ,/ 3,5 HjX 6.86 t21-i, br 
s). 7,70 (IH, 4 / 3.5 Hz), 7.72 ~ 7.76 (2H. in), 7 90 (IH, dd. J \0. 7,0 m\ S.CK) 
(IH, d, J 1.5 Ha), 8.39 (IH, dd, ,/ 2J. 7.5 Hz) and S.62 (IH, .-5); Retention tin^e 
454 imii, (80:50). 


162 


H 


69 


IR (NujolVcm'' 3503. 3324, 3202, 3115, 2924, 2S54, 1634, 1587, 1569, 
1467. 1392 and 1350; NMR Sa (400 MHx, DMSO) 6.76 (IH, dd. J 2.0. 3.5 Hz), 
7,04 (2H, br s), 7,67 (IH. dd, J 0.5, 33 Bzl 7.92 (2H, d. J 8.5 nz% 7,9S (IH. dd, 
7 1.0, 2,0 Ha), 8.17 (2H, d, J 9.0 Hz) aod 8.50 (iH, s); RetentioB tune 2.01 mi», 
(80i50). 


163 


H 


36 


\W (Kuid)/cm-' 3505, 3327, 3206, 2924, 2854. 1634, 1593, 1567. i4S0. 
1465. 1384 aad 1348; NMR Sh (400 MHi£, DMSO) 6.76 (IH, dd, J 1.5, 3.5 Hz), 
7.04 f2H, br s>, 7.,54 (2H. t, J 9.0 Ha). 7,67 (IH dd, / 0.5. 3 5 1-fe), 7.98 (IH, dd, J 

1 A "> A TT-y\ e I'iXX A/I I K f\ O (\ tH^A »ryA ^ Vi / Id t>fi*-i»iitin« f itrua SO 

l,U, il.U iL!;, fc..>4 \ til. u£i, J 3;U, VAJ 3rtZ} au(i o.,?v.' I. j j i, i>}, rLSiCuuun umik j.oy 
mil!, (S0:,50). 


164 


U 


29 


IS \w (.KiijolVcui" ."^484. 3.-501, .^184, 310*^, 2924, 2S54, 1661, 163?., 158S, 
1 465, 1376. 1356 and 1 166; NMR Sh (400 .MIk, DMSO) 3.78 Oil s), 6.^8 (iH. 
dd, 2,0 X5 Hz), 7,05 (2H, bi s,). 7.72 (IH. mt. fs.Ol f IH. m) and R.?i <1H. v- 
RetciiriOii time 3,22 mm, {80:50), 


ioi 


H 


34 


NMR 5f. (400 miz, TMSO) 0.84 (3H, t, J 7,2 Hz), 1.36 (2H. sextet, J 7.2 H2). 
1.65 t2H. m). 3.93 (2a m), 6,7S (IR dd, /2.0, 3.5 Hjk), 7.05 (2H, br s), 7,73 (IR 
dd, J n, 3.5 H2), 8.01 (IH, dd. J l.O, J.5 Hz) and 8.32 (IH, s); Retention tilaie 
2.27 (80;50). 


166 


H 


55 


NMR Sh (400 MHk, DMSO) 6.74 (IH, dd, / 1.5, 3.5 Ha), 676 {,2H, br 7 66 
(2H, m), 7.92 (IH, t, / S.O Ife), 7.95 (Hi, dd, / LO, 2.0 Ik). 8.4S (IH, dd, / 1.5. 
8.0 Hz), 8.55 (IH, dd, J 1.5, 8.5 Hz), S.72 (IH, dd, / 1.5, 7.5 Hz), 8,75 (iH, s) and 
8,95 (IH, dd, / 1.5, 4.5 m% Retesiion titne 3.29 mm, (80;5Q). 



84 



FC17GBO2/0O&76 



167 


H 


26 


^MR 5f: (400 MHz, DMSO) 2.38 (3a s), 2.87 (315. s), 6.77 (IH. (kl, J 1.5 3.5 
Bz), 6.97 (2R bv 7.70 vtH. dd. / LO, 3.S Bzl 8,00 (IH, dd, .7 i.0, 1.5 Hz) and 


m 


n 


5S 


NTvlR S;i (400 Mf k, DMSO> 6."6 (IR M, J 1.5, 3,5 Hxi, 7.43 (IH. ddd, 7 },0, 
5.0, 7,5 Hz). 7.68 HH, dd, J I.O, 3.5 Ife), 7.93 dt, .,/ 1.5, 7.5 lix), 7.97 (IH, d, 
.;4.5 7.99 (III dd. J .1,0, 1.5 ll/X 8.09 (iH, dt ./ 1.0, 8.0 Hz), h.2A ilH, d, ,/ 
4.0 H?.), K.52 (JH, i) atid S,59 (IIL ddd, J i.O, 5.0, 5.5 Ez}; Reteatioij time 5,71 
mma80:50). ^ 


169 


Q 




Up 287,1 - 288,2 'X:; IR vv«,c (N«joi)/ci»' 3200, 2920, 2854. 1666, 1651, 1591, 
1568, !538. 150.3, }453, 1416, 1378, .1282 and 1233; NMR (4i)0 MHz, .DMSO) 
9M ( ii-i br s), 8.11 ( ill, s), 7.96 (IH, «), 7.73 (iH, d, J 3.2 m), 1.25 (IH, d, / 
8.4 Hz), 6,80 f iR d, ,/ 2.8 Hz), 6.76 ~ 6,71 (2H, m\ 6.52 (2H, br sX 5,00 (3H, s), 

3.71 (311. s) md 2,20 (3H, s). 


170 


Q 




NMR 6k (4f}0 TvXi-U, DMSO) 9.63 (IH, bt s), 8.11 (111 sX 7.95 (IH, s), 7,73 (IH. 
i,), 7,2S ( la <i. J 8.U Hz), 7.03 Kilt s), 6.97 (IH, m), 6.75 UH, s), 6.52 (2H, br s), 
5.02 (2H, sX 2.24 (3.H,s) and 2.20 (3H,sX 


171 


I 


57 


Mp 134.6 "O, mm S„ (400 MHz, J>MSO) 8.33 (IH, s), 7.88 (IH, m), 7.65 (IH, 
m), 7.30 - 7.40 (5H. m), 6,67 (IR dd, J 3.5, X.5 Hz), 4.7S (2H, br m), 3.09 (3H, 
Isr ii-i) ;V£id 2,86 (3H, RetemioH time 2.56 rmn (80:50) 


172 


AC 


28 


mp 245.6 - 246.0 "C; IR v,^, (NujcS).''c!.tr .^39^, 3318, 3i89. ,^09!, 1794, 1740, 
1646, .15.92, 1519. 1466, 1408, 1342 and 1310; 6k (400 DMSO) 5,49 
(2H, s), 6.58 (2H, s), 6.74 ~ 6,79 (IH^ m^, 7.47 - 7.51 (2H, m), 7.73 (IH, dd, ./ 3,3 
liz. 1.0 BzX 7,96-7.98 (IH, m), 8.19 - 8.24 CM, m> and 8.26 (IH, s). 


173 


AH 


57 


Mp, 196.5 dec,; IR v™, (NujoD/cm' 2923, 2852, 2243, 1596, 1463, 1378, 
1 144; NMR 5a (400 MHz, CDa^ 2.35 (3H, s), 5.42 (2H, s). 6.69 (IH, (id / 1,8, 
3.5 Hz), 7.19 (2H, m), 7.25 (2H, m), 7.82 (IH, m), 7.90 (IH, m) md 8.19 (IH, br 
s). ' 


174 


X 


43 


Mp 160 X (dec); IRv-,.,, uWijoh/cm ' 3,^47, 2924, 28,^4. n71, HIS. lar. 1593, 
1562, 1460, 1403 and 137S; NMS 8;) t4(Kj MIlz, .DMSO) 8,07 fit!, ?.03 (in, 
d, J 2.0 Hz), 7,80 (4H', ?), 7.6? (IH, d, ./ 4.0 lis). 6,72 (IH, dd, J .7.0 I U\ t>, I*.* 
(2H, br -s), 4,37 - 4.30 (2H, m), 4,04 - 3,96 {2H, rsx) sjid 3,30 (3H, si. 


175 


Q 




NMR dH (400 MHz. DM.SO) 10.55 (IH, far s), 8.10 (IH, &). 7,96 (IH, «\ 7,74 (IR 
s), 7.60 (2H, in). 7,39 (2H. m), 6,76 (IH, s), 6,53 (3H, br s) ajid 5.0i <2H, s). 


176 


Q 




NMR 5h (400 Ml-fe, DMSO) 10.72 (iH, br s). S.|0 (IH, s), 7.96 (IH, s), 7,94 (IH, 
s), 7,74 (IH, s), 7.59 (IH, d, / 8.S Hz), 7.49 (IH. 4 J 8.4 life}, 6.76 (IH, s), 6.54 
(2H, &) and 5.02 (2H, s). 


i?7 


AC 


50 


nip 302.5 ■-- 304.S "C; IR Ct^ujol)^cm-' 3356. 3314„ 3198, 2232. 1636, 161S, 
1591, 1557. 1515 and 1463; NMR Sti (400 mU, ,DMSO^ 5,38 (2a sX 6.58 (2H, 
s), 6.73 - 6-78 (IH, ta), 7.54 ~ 7.6i (2R ml 7,73 (IH, d. 3,5 Ezu 7.76 - 7,80 
(2H, m), 7,94 - 7.96 (IH, m), 8.23 (IH, s); Anal, Calcd for C^HjaNsO - 0.4 H2O; 
C. 63.1 1; a 3,99; N, 25.98. Foujid: C 63.18: H, 3.91; N, 26.02, 



§5 





AC 


32 


m v„,-v !Niijol)/cm'' 1644, 1384. 1463, 1408 and 1377-. NMR oh (400 MIIz, 
DMSO) 5.44 {3H, Hi), 6.92 - 635 (iH, m), 7,03 - 7.06 (IH, in), 7.32 (Itf, dt, / 7.5 
tl2» l.J xxZjf i,jy viiij "i) J ''J ii*> \Jtit! UM, ,/ o.w ji.it, / .;#o 
(la 4 i 3.5 list), S.23 (IH, s) and 8.51 {IH, s). 


179 


H 


38 


NMR 6s {400 MHz, DMSO) 4.67 (2H, d, / 5.5 Jfe>, 6.76 <1H. d4 / 1.5, 3.5 Bz), 
7.05 (2H, Is- $), 7.23 {IH, d, i 40 Hk), 7J5 (2H, d. / S.5 Hz), 7.67 (IH, d, / 3.5 

U-A ^ft^ nw <1 r^iSTT'y't 7<i<)YTM / 1 0 1 *S Wy^ S Ifl fTT? ri 7 4 *t H-?"* 
!nZ}, f»<>/ i,ici> u> •/ 0.3 xsz^, /.yy v.i«, «"> i.v i»j ins/, o.iw vixi, u, a '♦.j *«>j, 

S.4S (IR s) and 9.3^1 (IH. t Hi); Retention dnve 5.3S mtn, (80:50). 


\m 


H 




iVMTi 8n (400 M.H:z. DMSO) 6.75 (HI dd, J 2.0. 3.5 Th), 6.95 UH. br i), 7.66 
. IH. <!d. / 1.0, 3.5 H>:), 7.89 (IH, dd, J 7.0, 9.0 Hk), 7.97 (iH, dd, J LO, 1.5 Hz), 
an. dd, y i.O. 9 0 &) at d 8.64 (2H, t, /3.5 Ez); Refsntion tiiue 3.S2 mm, 

($0:50). 


m 


H 




IR v^. (Nuid>'cm-' 34S0, 3317, 3203, 2923, 2S54, 1723. i626, 158S, 1566, 
1466, 1378, 'b50 and 1268; NMR Sfj (400 MHz, DMSO) 3.S3 {3a s), 6.77 (IH, 
dd, ./ X.5, 3.S FlK), 6.89 (SH, br .s), 7.70 (IH, dd. J 1.5, 3.5 Hz), 7.80 (IH. d, J 5.5 
Hk), 7.99 (iH, dd. J 0.5. L5 I-lz), 8.13 (la d. ./ 5.0 H?:) and S.49 (la s); 
Retestjon tisne 2.71 min. (8U;50). 


182 


B 


61 


N\1R 8» (400 Mm. DMSO) 4.39 f2H, br s), 6.77 (IH, dd, ./ L5, 3.5 Hx), 7.20 
(IH, d, J 10 Hyj, 7.6Q (i M. dd. i 1.0, 3,5 Hzi), 7,8? (IH, d, J 4.0 Hk), 8.01 (la 
afl, J i.u> i.j J;i<Cf, v.i.n. u, j s-.u is*/, o,3^\iri, &j anu o, /u^ j .i.u iri6,j. 
Retention time 4.72 miis , (80; SO). 


1S3 


H 




IR (T^JujoD/cm ' 3424, 3323, 320S, 2924, 2854, 1634, 1586, 1565, 1502, 
1464, 137S and 1352; NNfR Sk (400 MHx, DMSO) 2.56 (3a s), 3.75 (3H, s), 
0./6 (la "4 J "Zj, o.h5S (Zcu ts s), /iPy ""O, i/ x.Vf .3,3 its), 7.yy 
(IH, dd, /0<5, 2;0m) and S.49 (IE s); 8,efe»aoa tiiiJg:2,9S juia* (80:50), 


184 


H 


47 


NMR 5k (400 MH?.. DMSO) 2.62 (3H. s). 6.76 (DI. dd. ./ i.5. 0.5 Tfe), 7.06 (2a 
br s), 7.68 (IH, dd, J 1,0. 3.5 Ifc). 7.99 ( IH, dd. J 1.0. 1.5 m\ S. t8 (211 d, J S.5 
Hz), S.38 (2H, d, ./ S.5 H?.) and S.5-4 ( 3H, s): Reteiition time 3.27 inin, (B0'..50). 


185 


H 


5<) 


tl^ v,„, (NuioU/cui"' 3493, 3.H34, 2924. 28.54. 1627. 1591, 1565, 1469, 1378, 
1346, 1 156 and i 145; KVHi Sh (400 MH^, D.MSO) 6.76 (IH, dd, / i.5, 3.5 Hz), 
6 9S (^H, bf .s). 7.-46 - 7.53 (3H, m), 7,70 ClH, dd, ./ J.O, 3.5 Hz), 7,73 (IH, d, J 
!5.5 Hz), 7.8i (2a dd. / 1.5, 8.5 I-Iz). 7,99 (IH, dd. J 1.0. 2.0 Hz), 8,06 (IH, J 
15.5 K?.^ and 8.39 {IH. s); Reietsfion ume ^,77 rain, (80:50), 


186 


H 


18 


NMR 5.r (400 MHz. DMSO) i.25 (3ii t, 7.5 Hz). 3.92 (2H, q, 7.5 H?.), 6.78 
(IH, del, J 1.5, 3.5 Hz). 7.05 (2H, br si. 7.73 (IH, d. ./3.5 H7.). 8.01 (l,a dd, ./ i.O. 
2.0 Hz) aiid S.32 ( tH, .s); Retention time 1.0, (80:50). 


187 


S 


34 


NMR 6« 000 MHz, CaX'i^) 5.10 (2H, br s), 5.42 (2H, s), 6.64 (IH, dd, ./ 1 .5, 3.5 
Hz). 7.30 f m. d, J S.0 Hi£>, 7.23 (la m), 7.65 (la dt, J 2.0, 7,5 Hk), 7.71 (la 
m), 7,82 (IH, d, / 4,0 Hit), 7.96 <ia s) aad 8.58 (la Retention time 2.66 
na«, (50:20), 


ISS 


S 


30 


m.V^ (Nyjoiycm'* 3315, 3190. 2924. 1586, 1567, 1513, 1462, f408 and 1377-. 
NMR Si, (400 MHk, CDCls) L75 (2H, far &), 5.11 (2a % 6.65 (IH, dd, ./ 1.5, 
2.5 Hz), 7,12 (2H, dd, J 1.0, 4.5 Ife), 7.73 (la dd, J 1.0. 2.0 Hz), 7.7S (Hi, s), 
7.83 (IH, dd, / LO, 3,5 Ife), and S.6Q {2a dd, J 1.5, 4.5 Hz); Retention time 2.27 
min, (50:20), 



\mmmmi 



86 



1^9 


S 


43 


m. \v-.,v {NujoiVciif^ 3501, 3303, 3176, 3150, 2933, 2S55> 1640, 1604, 1587, 
156&;, 15 15, 1466, 1411 and 1378", NMR 6*; {400 MHz, CDCb.) 2.26 (2H, quratet, 
./ 7.5 m, 2.69 f2H, t,J1.5 T-iz), 4,16 Oil UJ7,Q H?), 5.12 iM, bx s), 6.64 (IH, 
dd, J L5, 3.5 lizX 7.24 ('JH, ddd, J i.O, 5,0, S.O 1-lz), 7,51( iH. dt, i2.0, S,0> S,i 
Ih.), "J4 {Hi dd, J 1.0. 2,0 m> 7.76 (IH, 7.S0 aH, ckJ. J 1.0, 3.5 Hz), g,4S 
(IH, dd, J 1.5, 5.!.! H?.) and 8,51 (Uf, ,/ 2.0 Hz); Iletention tinae 4,15 irm, 
f50:20). 


190 




31 


NMR 5s5 (400 MHz. CDChi :..26 i^b, quintet, J 7.5 Hz), 2,6iJ (2H, t, J 7,5 H.^), 
4.16 (2H, t, J 7,0 H2.), 5,08 (2a br s), 6M {iH, dd, J L5, 3.5 Tfe), 7, 12 {2H, dd, J 
1.5, 4.5 Hz), 7.72 {IH, dd, J 1.0, LS Bz), 7.75 {1H> s), 7.80 <1H, dd, J 1,0, 3.5 Hz) 
and S.52 <2H, dd, J L5, 4.5 Ilz); Retention tbm 3.95 aiin. (50:20). 


191 


G 


39 


NTviR 5h {400 MHz, DMSO) 1.58 (3H, d, ./ 7.0 Hx), 5.09 {IH, m), 6.7S (IH, dd, ,/ 
1.5, 3.5 mh 7. !3 (2,H. br s>, 7.42 f2H, d, J S.5 Hx), 7J7 (2H, d, / 8.5 H?.), 7.75 
(IH, dd. ,/ LO, 3,5 IM, S.Oi (IH, dd, / LO, 2.0 Hz), S.44 (IH, s) and 1.33 (IH, d 
J 7.5 Hx); Resentiwn time 6.3S juiu, (SCfeSO), 


192 


AD 


22 


IR v,.,^ (Nujoi)/cm* 3404. 3347, 3137, 3089, 1661, 1647, 1628. 1535, 1517, 
j 4<!6, 1420 and 1377; NMR Sh (400 MHz, DMSO) 3.51 ~ 4.43 (6H. s), 5.37 (2a 
s), 6.S4 - 6M (1.H, m), 7.03 (IE s), 7.16 {2a U J 10,0 Hz), 7.40 (IH, t, J 7.5 

iii;), / ,oO (Illy ./ .J.v/ fi*/, o,.tu (.in, «itu o,»t* \ni. 


193 


AC 


36 


jxip 2!6,5 - 216.6 ^C; IR (NisjolVW 34S3, 3298, 3186, 3096, 1721, 1624. 
1595, 1514. 1489, 14.56, 1409, 1379. ,i2S? and 1202; HMH Sh(4()0MH?. DMSO) 
3.83 (3H, s), 5,40 (2H, s), 6.74 - 6.76 (Hi, m), 7.49 - 7.58 (2H. m), 7,72 - 7.74 
(la m). 7.85 - 7.91 (2H, m), 7.96 (IH, t, / LO Hk) and 8.25 (Hi s); Anal. Calcd 
for CmHjsNsOi; C, 61,89; H, 4,33; N, 20.55. Fomid: C, 61.77j H, 4.3S; N, 19.96, 


194 


AC 


45 


IH (N»ioi)/cir<-' 3309, 3089, 2231, 1645, 1517, 1466. 1410, 1378 and 1304; 
NMR ci, /4(X) Mk. LMSO) 5.45 (2H, ,«), 6.S5 ~ 6.90 (IH, as). 7.45 (SH, d. 3 8,5 
Ikt, 7.fi4 (2H, d, ,/ 8.5 H?,), 7.88 ( IH, d. J 3.5 Hx), 8, i 5 (IH, s) aud 8,48 (IH, s). 


195 


Y 


21 


mp >i90 "C (dec^; TR \.w l'Nuio1>'cuf^ 3492, 3302, 3085, 2918, 1629, J 580, 
1456, 1031. 817 and 627; NMR 5^ (400 MHz, DMSO) 140 (Sii, s), 6-42 ~ 6.3J 
(3H, m), 7.66 (1% d, /3,0 Hz), 8.02 {IH, s) aad 12-54 {IH, br s); Retention time 
(80:50) 0.65 inin 


m 


H 


27 


mm. 5,^ (400 MHz, DMSO) 0.S2 (3H, t, J 7.5 Hz), L 15 ~ 1 .30 (6H, m), i .66 (2H, 
quintet, ./ 7.5 Hz), 3.92 (2H, t, / 7.5 Ik), 6.7S (IH, dd. ./ J.5, 3.5 Hz.j, 7.05 (2H, br 
s),7,72(lH,d,/3,5H7.), 8.01 (iH.dd, J 1.0, 1.5 Hz) and 8.32 (IH. s); Retention 
time 7,72 (80-.50\ 


191 


AC 


74 


mp 290.6 - 290.7 N^m 5n {400 MHz, DMSO) 5.69 (2H, %\ 6.58 (2H, .s), 6.75 
- 6 J9 {iH, m), 6.87 (IH, d, J 7.5 Hz). 7.60 {iH. t, / 7,5 Hz), 7.68 (la d, / 3.5 
i^X 7:97 (l.H,s)aad 8.14 -8.20 (2H, m). 


198 


AC 


17 


i»p 19.7 - 2{)1.5 X; .^■^^R 6-i --400 MFfe. DMSO) 3.72 GH. %u 5.28 (2H, 6.56 
(2H, s), 6.73 - 6.76 (IH, m), 6.79 - 6.91 (3H, m), 7-25 (iH, t. } 1.5 lizu 7.72 (IH, 
dd, /3.3 Hz. 1.0 Bz). 7.94 -7.96 (HI, m) and S-20 (IH, s). 



wo mm>$2i vciyGBnimm 





M 


' 7 


1 op D ~ 294.3 X; mR 8h (400 MHa, DMSO) 5.40 ^H, s), 5.75 f IH, 6.57 
s), 0 74 - 6-77 (la mX 745 ~ 7.56 (2H, m). 7.74 (ill M, J 3,5, 1,0 Hz), 
7.80 ~ 7.83 (Ja ml 7,86 ( JH. dt. / 7 5. L5 Hz), 7.95 - 7 97 ( Hi ra). 8.25 (IH, s^i 
and 12.83- 13.12 (lH,s). 




0 


bl 


iMp ^0 "C dec ; NMR 6h (400 MBi, CDQ,) 4,62 (2H, m), 6.45 (2Ii m), 6 80 
{ i H - O'^ < in, br s), 7 63 (IH, mX 7.77 (IH, m), 8.03 (IH, ml 8.50 (IH, s) 

and 9.20 (IH. mh 


:: 


G 


"0 


Mp:%3 C, IR -■'l'^" "^U'J, 2y:7, !7I\ 16^^, I5*5d, i 
1:j67. 1401 and 1376. NMR 5a ^400 UHz, miSO) 9 32 (IIL £. 3 6 u Hz), 8 40 
{IH, s), S.05 (la 7-75 Oa mX 7.45 (IH, m), 7.15 {IH. m), 7.00 (3a m), 
6 78 {la m) and 4,79 (2a J 6.0 Retesntioa time 3.52 mJa (80-50) 




AC 




mp2i8 2 215? 5 V 11^% , i^JBjDlyctn' 3335, .^201, l5S6 1520. U70 
itia 1412, NNm i K' VM' DMSO) 5 33 (2R -^t, o 57 (ZU, ^\ b 74 - t> /" 
( la mX 7 07 ~ 7 I on 7 3t. - 7 44 (IH, m). 7 7^^} d. / 3 H' }, 7 Qo i 
(la s) and 8.22 (IH,s). ^ _j 


2m 


Ct 





1628 iMi3, i^84. 1561, 1461, 1395 and 1377, NMR 6ji ^400 MH?. DMSO) 9.33 
{ ill bt t, J 6 5 }UX S.47 (IH, s), 7,70 <ia 4 i 3.5 H^), 7,44 - 7.33 HH, m), 7.32 
- 7 25 ua ai) 7 OD (2a !»• s), 6.42 (HI- dd, Ji.5, 1,0 H?), 4.63 (2a d. J 6,5 ife) 
aad2.42(3as). 


205 


AF 


43 


IR (Nujo3)/cm ' 3516 ^2'>>, 0, ^'^-U i<o^ io2'^ 1^80 HtO 
1464, i4i0 and n6f>, b,Mll ba (.m hiih, IMhO) 1 n v^U, :> ^0 Ca 
6.55 (2H, sX 6,74 ~ 6.77 UH, mX 6,92 (la d. i S 5 H^X 7 23 7 31 (2H m\ 
7.54 {ia d, i 8,0 JHfeX 7.72-^ 7.75 (IH, mX 7.95 ~ 7.96 {.la laX 8,18 (la s) sad 
9,88 OEsX 


206 


AC 


ly 


mp 20i « ~ 20^ 0 C NMR 5 ? (400 Mn7 DMSO) ^ 18 (3a s.), 5.45 (2a SX 6.57 
(2il s), 6 6 "7 t iH, m) 7 ^'8 (2H d, / S 5 H/) 7 7-' ^H, d, J 3,5 Hk). 7.90 
(2H d 78 5 IL-X 7 95 - 7 97 (jK in^ a id is 25 (IH. i > 


207 




02 


IR \W(N«joiycra' 3314. 1044, 1464, 1378, Hll, 125oa«d 1 117, HS-IR 8^ (400 
MHz, DMSO) 5.31 (2H, sX 6,84-6.89 (iH, mX 6.91 - 7.01 (la mX 7.14 (2H, t, 
/ 7.5 HzX 7,24 (IH, t, J 7,0 Hx), 7.87 (la d, J 3.5 HzX 8 14 (IH, sX 8,4'' (IH, s) 






i4 


Mp 310 ~ 220 °C {decX mm. 6„ (40U MH?, DMSO) 7.77 (IH, d, / 3 n H/j. 7 60 
(la SI, 7.19 ~ 7.12 (4a mX 6.26 -6.22 (IH, m), 5.22 (la s), 5 04 (2H br 
2,49 (Sa S) and 2.33 (2H, sX 




Y 


58 


Mp 300 X (dec); NMR Sk (400 MHss, DMSO) 8 24 (IH, sX 8,02 (IH, sx 7 $2 
(la sX 6;31 (2H, bar s) and 41 1 (3 a s). 


|.« 

i 


Al 


16 


mp 254 7 ~ 255 3 NMR Sh (400 MHz, BMSO) 3-12 (311, sX 5.42 (2a sX 6 53 
(2H, sX 6.74 - 6.77 (la m), 6,96 (la d, J 7.0 HzX 7,21 (IH. dt, / 7.5 Hz, 1.0 

\u\ 7.34 (la at. J 7.0 Hz, 1-5 m, 1 39 - 7.43 (la mx 7 74 ( in, dd, / 3.5 m. 

1.0 my 7,96 - 7.97 (la m), 8.17 (IH, s). 



88 









IR v,,^. (Ni3iol)/cm ' JJ25, 3:04, im> i5S^. 15{«>, 1467. 1411, ^-77. J ^0^ ^md 
JUl6, XMR Sh t400 MHj?, DM50) 5,37 (211, s). 6.51 (2H< s), d 72 - o 75 i^lll 
m), 7.15 (2H, t, J 8.0 Hz), 7.43 - 7.52 (IH, ra), 7.69 {IH. dd, J 3,5 Hz, 1.0 Hz), 
J 7 03-7,95 (la m> and 8.05 UH, s). 


2U 


s 


-t:^ 


\MR 5h {400 .VHfe, 2 55 OH, s), 5.0S (2H, hr s). >.37 OH s). 6 63 (.fF, 
' cki, / 1 5, ^ fl?K o 93 ( Ui d y /.Si m), 7.07 {Ul a,J7B H? I 7 5? IH, '. / 7 5 
ik)- ^ ?i UH, eld, i 1 0, 1.5 III), "7 SI {IH, dd, J 3 0, 3 J li^) and "/^R ( 3H. sX 
Reteatioatt»ie4.6S mm. (50:20). 


! 




■ 

n 


mm 5h i*)0 MHz, CDQa) 5.05 (2H, k s). 5.14 (2Ii s), 6.38 HH dd, i 1.0, 2.0 
m> 6.63 (IH, dd, /2,0, 3.0 Hz), 7.41 (IH. dd, / 1.5, 2.0 Hss), 7.48 (IH, M, J 1.0. 
2-0 Hz), 7.71 (IH, dd, J 1.0, 2,0 Hz), 7.76 (IH, s) and 7.79 (IH dd, / 1.0, 3.5 Ha); 
ReteotiOT tiimaSS iniii, (80-50). 


1 


H 


i7 


NMR 8h (400 MHz. DMSO) 5,27 (2a 6.78 (IH, dd. J 1.5, 3.5 lizX 7,12 ~ 
7,18 (3H, m), 7.33 - 7,38 (211, m), 7.68 (IH, dd, / 1.0, 3,5 Hz), 7.% (IH, s) and 
8.04 (m, dd. / 1.0, 1.5 Hz); Retentioa time 2.16 mxi. (80:50). 


1 


AC 




nip 219.5-219,7 mSR §a (400 MHz, DMSO) 3,86 {3H, s), .5,42 aH, s), 6,57 
{2H, s), 6.74 ~ 6.77 (IH, ml 7.36 (2H, d, / 8.0 Hk), 7.74 (IH, d, / 3,0 HzX 7,91 - 
7.9S(3H,ia)8sdS.23(lH,g). 


216 


\1 


• 


mp 30Li ~ 302.1 "C, 5k (^OU ^5Hz. DMSO) 3.42 ^211. 6.b0 - 0 Si UH, 
m). 7.36 (2H, d, / 8.5 Bz\ 7.82 (IH. d, i 3.{) Hz), 7.93 (2H, d. J 8,0 Hz). 8.05 
(IH, s) arid 8.38 fias). 


217 


AF 


95 


tup 171 2 - 171.3 "C; NMR §h (400 MHz, DMSO) 5.42 <2H. s), 6,80 - 6.84 (IH, 
m) " 36 ( 2H, d, / 8.5 Ha), 7.82 (IH, d, J 3,0 HzX 7.S9 ~ 7.94 (2H, m), 8.06 (la 

s) and 8,38 flH, s). 




Q 


52 


ivp 27() 4 276 9 "C, NMR <)h {4m Wlz. DMSO 4 3 1 &1, d, J 5.i H/), 4 i51 
(2H, s), 6.29 (IR d. J 3.5 H?^), 6,41 (IH, m), 6 52 i2H, sX 6.74 - 6,76 (ill, 
7.59 ~ 7.61 (IH, m), 7.73 (IH, d, J 3.0 Hz), 7.95 (IH, s), 8.06 (IH, s) and 8,72 
(lH,t,/5.5m); 


m 


XL 


45 


mp 205 1 ~ 205 4 *C, IR \v iXxnoPC^tii' ■'>'57K 3384. 3128, 3215, 3081, U)4'i 
5394 i52?, 1480. 1466, 1 RW i NMR (iO(i MUz DM.SO) < 60 
(6H, S.X 5 22 {2H, s). 6,4 i - 0 46 (2H, mX t>.5o (2H. s). 6 '^3 - 6 76 (iH, m;, 7 72 
(IH, d, 72.5 Hz), 7,95 (i^ d, / i.O Hz) aad 8.19 (IH, s). 




AS 


iO 


NMR 6k (400 MHz. DMSO) 2.12 (3H, s), 5.27 (2a B% 6,55 {2H, &), 6.74 - 6.77 
OH, m), 6.90 (la d, i7,0 Hz), 7.13 (IH, t, / 7.5 Bs), 7.28 (IH, dt J 7.5 Hk, 1.0 

and 9.69 ( IH, Retention titae 0.87 ttaa (g0;20> 


221 


AG 


48 


H< v^., .-Nujoh/cm' 4328, 1&43. 1463, 1410, irh and !2SI MMR i m) MIU, 
DMSO) 5.27 an. s), 6.66 (IH, t, i 1 ,5 Hz), 6.68 ~ 6.74 Qll m). 6.90 - 6.96 ( 1 H, 
m), 7.15 (IH, t, y 7.5 Hz), 7.9? (IH, d, J 3.5 Ife), 8-23 (IH, s) and 8.59 (IB, s). 



c 






NMk ( 1 \rBz CD OH) 3 8 ^ {111 t, J 5,6 lis), 4 43 (211, t, / 5 6 Hi), 6 6« 
<m cid I 1 ^ ^ II/) 7 6' (2H, dd, / i 5 4 Hz), 76to (lHd4 J 1 0, 3 5 H?), 
" ^2 < ill c(3 / 1 0, 2 0 B/h 8 06 (IH, s.) sad S.63 (2X1, dd, / 2 0, 4 5 H7> 




i) 


Q 


IR (Nuio?t/cr«' 3336, 3204, 3090 2923 3854, 1651, 1588, 1567, 1519 
Kt.^ ! »S i and 1302. NMR 6h (4G0 Mffo, CDCi,) 5 07 (2H br s), 5 29 
an 6C^(in da /U,35H2X704aH.dd./15,50HK),722aH,dd / 
iO ^i)Hn 7^HiH dd J30 0 HA 7 71 (IH dd ^ 10, l>Hit),77^ (IH 

aid 'SOfin j 10 " -^Ib' P lesi^K-gt time 1 47 tmn W-^O) 


2:4 


s 


15 


\MR i.ii4] . < . U ■> i t . ni br <!) ^ 24 UH, s'. ^ J'^ {Zki m 0 <32 ( U ! 
d4^20,^^H7Ao8'iaH dd J15 S 0 Hz), 6 9^ UH, a / J *! " iO UH d i 
i I 5 ffe), 7.12 ~ 7.21 iM m), 7 69 (IH, dd, / 1 0. 1,5 m, 7>73 UH, dd J 1 0, | 
3 5 m) and 7 82 (IH, sX Retentson Uiae 1 07 inm, (SO 50^ j 


r 

223 


AD 




( 

IR \„.u\u!ul)UT' '43 \) 4259, 1642 l^-'o {^J^ i4ta <in<i NMR tS; UfiO 
mh DMTO) ■^ t (2H &^ 6 SJ4 6 S7 ( H m) 7 (211 U ^ 8 ^ H 1 7 CH 
d /8 T H^i 7 cm d 7 ^ S ILX b '2 UH ind 8 


' 220 


P 




ip M>2 2t-'S''( IR v,,,x(\tJi.'ii>/cm ^fel a6<> "190 16-^') x€2< 1 U 
1M4 i4o\UW ^d^7^ \MR b,, UOOMHj;, DMSO)4 4-^ (2H, d /SOHz), 
•5 ^ ' <2H s) & ')4 (2T1 s). <^ vIH, s), 7 19-7 25 (IH, m). 7 26-7,33 (4H, m) 
^17 l^^Ciimu 7^^(111 a i'2'5H^),^79-783{2^^,^B),795<iH,sX 


227 


P 


4" 


mp (700 i7i'>^t, iR\ t.Nu|o'Um ' 3474 32hO 3179 16S4 i'^OL 154S, 
i4r2 1 U>s ! md BOS NMR bn ( m Mli? DMSO) 4 ' 6 (2H d 7 {> 0 H^^ 
i s) ro(K2H o7->-~6 "(ill,? ) " l9-7 26(lH,m),7 2S-7 3<j 
(Mi m^ 7i « IH r ^ 0 Ht), 7 . 6 (2H <i f R ' Hy), 7 96 {IH, s), 8 23 (IH, s) 
iiid 90 1 J H t. / <> 0 ikt. ^\nai "akd for C ^ H ,vN\0 1 0 H,0 C 65 15, H, 
5 01, N, 18.99 Hoffiid C. 65 51 H 4 b(, \ 18 6 




H 


54 


IRVa»i(Nujoi)/cjn' 3504,3299 3i,S4 lo";0 }4t)S i3'6 dnd i3')^ 
^fMR 5h (400 iSfHa, DMSO) 2 H9 vMH, s) 6 /6 (iH ^} 7 01 aU / 0 (2B, d 
J 7 0 Hz). 7,67 (la s), 7 98 (IH, s>. 8.13 ^2H. a, f 0 Hz), S ^9 (la Anal 
calcd facCiM jNjO^S 0 8 UtO C. 51 97, H 3.98^ N, 18 94 Found C, 52 21 H, 
3.79: N.}8mM(Z 355 (M+H)^ 








40 


mp 2S2 4 - 2S2 b "C. HMH ^ (400 MH?. DMSO) 2.19 (3M s), 2 49 (3H, s), 5 OS 
(2H. i>)b5^ 6 73 - 6 75 (IH, m), 6.70 (IH, d / 15 Hz), 7.94 (IH. s) and 
8 16(iH, s) 




..0 






IR ^KujolVcm' 3m 3325, 3215. 1640. 1586, 1518, 1467, 1410 a.id 137" 
NMR Sa (iOO MHz, »MSO) 2,85 (3H, s) 2 95 (3H, s), 5 35 {2H, s). 6 5? (2H, s). 
fa 73 - 6 76 UH, ml 7.29 - 7 35 (3H, m). 7.41 (IH. t, / 7 0 Ife) 7 73 {iH, d, ,/ 3 5 
IkX 7 94 - 7 97 (la m) aed S 23 (IH, s) 


23 i 


Q 


45 


0"\> c iOf\ 4 <■</''■ TD •' (■M- J-^II'-— i * 1't*;C X'yi^i "it<!<t tfsTO JAH'I 

n\p lih.^> — 2;sU.4 t.:. iK Vtgj, (Mu}0!>tni M^Js, cJZ/^l, lt>/V, iOy-+, iMi., 
1495, {46d a 10 r^?8. KMR bn {4m MH/ DMSO) 3-i (3H v Of (,2H, O 
b 52 an, i), t5.ft5 dd, /8,0 Hz, 2it HxX 6.''4 ■■ 6 7-? ( !H, ta\ 1 (IH, d, J 
S.O a). '?.23 I IH, t, J 8.? Hz), 7,28 (IH, L -/ 2 0 !, v 74 < HI cU / 4.{5 Hz). 7.95 
- 7.90 UH, mj, 8.10 (IH. s) and 10.41 O-ll Aji<3j. ciicd Jor L\Jli^Kih ■ 0.7 
H2O: C, 57,35; H, 4,65; N, 22.29. FoiHid; C, 57,27; H, 4.30; xN, 22.29. 



90 



:32 


AF 


iO 


IR V,,,, (N«ioi)/cm-' 3466, 3331, 3210, .1705, 1634, 5.591, 1515, 1465, im, 
137S, i33l/i225 and J t52; NW 5k (400 Mlia, DMSO) 2.95 (3a %h 5.26 (2a 
s), 0 55 (:a s}. 6.73 - 6.76 (la m). 7 17 l2H, d, / 8 5 fb\ 7,27 l21I. d. ./ S.5 
H2X 7,72 HH, cl i 3.0 H2), 7.95 (IH, d, i J .0 Ik), 8.18 (IH, s) ^nd 9.73 (la s). 


233 


P 


45 


njp 223.1 - 226.9 'C; N^'IR S>j (400 MHk, DMSO) 2,b7 (3H, s), 2.94 C3H, s), 5.36 
cm. %}. dSJ da s). 6.73 - 6.77 (IH. m), 7.30 (2H, d, J S.5 Hz), 7.3? d, ./ 
3.5 Bz\ 7.73 (IH. d, / 3.5 Ik), 7.94 - 7.97 (IH< m) and S.20 - 8.24 (IH, m); 
Anal c;dcd for Cis^i^NiOj - 1.2 HjO: C, 59V13; a 5.35; iN, 2L89. Found: C 
59.70; a 5.16; M, 21.50. 


234 


AF 


S 


NMR 5h (4(J0 ^fflx, DMSOl 0.83 f4H. d, / 6.0 Hz), 5.28 (2H, s), 6..54 (2H., s), 
6.74 - 6.77 (la m\ 6.85 ( HI, d, / 7.5 Hu), 7,12 (IH, t. /7,5 Hz), 7,27 (la r., J 
7,5 fte), 7,42 (IH, d, J 3.5 liz), 7.74 (.0.1 d, J 3.5 Hz), 7.94-7.98 (IH, m), 8.10 
( IH ?^ and '.),'J3 HH, s); Aiial. calcd for GaoHj^sN^Oa • O.S HjG; C, 61,78; H, S.OSi 
N, 21.61. FQUtid: C. 61.92; H, 4.Sh 21.60. ' 


235 


AF 


48 


mp 233.1 ~ 257.1 "C; NMR 5h ^CX) MH^, DMSO) 3.68 OH, s), 5.36 (2f-i, s), 5.59 
{2H, s). 6.72 - 6.80 (la nV), 6.97 (IH, d, ./ 7.5 Hz), 7.08 - 7.15 (IH, m), 7.19 ~ 
7.23 (2H, m), 7.74 (IH, d, J 3.5 Hz). 7.77 (IH, s), 7.84 (IH, s), 7,97 ( s), 8.08 
(lH,s) and 10.42 (tH,s), 


236 


Q 


54 


279,9 - 2S.1.0 'C; NMR & (400 MHz, .DMSO) 3.S3 <3a s),4.30 (2a d. /4.5 
Hz), 4.&2 an, s), 6.23 (IH, s), 6J2 <iH, s), ~ 7.00 (2H, m), 7.24 (la s), 
?,70 (IH, s), 7,89 (lH,s), 8.03 (!& s) aad S.32 (ta s). 


237 


Q 


60 


nip 291,9 - 292.1 "C; NMR Sh (4()f! MHz. I>MSO) 4.35 (211, s.K 4.83 t,2H, s). 6.52 
(2H, s), 6,74 (IH, s). 7.13 - 7.23 (2H. in), 7.27 ~ 7,43 (2i-i, m\ 7.72 (IH, j;), 7,95 
(IH, sK 8.06 (la s) and 8.71. (n-i, s). 






52 


mp 265.6 - 266-0 "C: NMR 8h f4(X) .Mik. DMSO) 5.27 (2H. .s> 6 % (2H, s). 6,76 
(la s>, ( 0U2a t J 6 1 1L\ 7 >^ ~ 7 28 (3H, m), / 51 ? 5S (IR, m), 7.72- 
7 70 (la ni), 7 95 ~ 8 00 CH, m) 8 0^ ( IH, ^! and 10 39 (Hi s.), A«al calcd for 

M, 17.98. 


2^-9 




50 


tnp 251 4 - 253.1 'C, KMR Sm <,4«i Mlk, DMSO; 2 i: (3H. s), 2 3 1 v3a .s), 5.37 
(2R ?X 6.52 (2a s)* 6>74 ~ 6.77 (IH, m), 6,90 - 694 (iH, m), 6,99 ~ 7.03 (!R 
m), 7,25 ~ 7.32 t2H, m\ 7.74 (IH. d J 3.5 Hz), 7.97 (IB, s), 8.08 (la s) and 
10.28 (IRs). 


„4i 






mp 210 9 - 2n ^ C VvlR ?h (400 MHz, DMsO) 5 42 (2H ^\ 6 03 C2a s), 6.72 
- i-> 78 (la irt , 0 ^ > - " l!3 Cll iTi\ " *'UiH, d, / ^ ^ Hi;) 7 9d (Hi. t. ^ 1.0 \iz^ 
a»3d 8 19 vlH ), Cr.rd for C\+H,t.CIN'nS C, 50 68 H 3 04, N, 21 10 
T rund C, 50 57, H, ^ 15, K, 31 li M/Z '^^2 (M+HV 


„4i i 7 




inp 246 2-24iSn "C, IR , ,Vui>'Vcni' 3410, 3325, 2924, !<>S9 14t.3, 1377. 
UW 654 aiid f 20 \MR 0 4, 0 MHz, DMSO) 2.49 (3a s), 7-76 (IR br s). 
802( H d, ^S^as :i"D.ld ), 8.8i aE4 J75HK)and 8.87 {la s); 

RiitistitKJii time (20/50), i.S9 !ia.c3 


242 


\F 


42 


IR \f ^ (Nmol)/cin' 43^0 42^9, 323''>, .'^16, Io^>5 Hv/ i"'8, 14M, 1404 and 
1 ^78, NMR Oh (400 Mlfe. DMSO) 1 11 (3a 1 1 12 (3H, 1 15 < -SU, 5,), 1,16 
(3a &\ 5.36 fia s)» 6,79 - 6.83 (IH, m\ 7.16 ~ 7.22 (IH, m), 7.22 - 7 20 ( IH, 
ia), 7.30 (2a a, J 3.5 Hz), 7 36 - 7.40 (IH, m), 7 84 (iH, 4 ^ 3.0 Hk), S.05 (IH, 
s), 8.56 {IH, s). 9.71 (IH. s), 10.71 (IH, s). 



91 







11 


Mp 2^J^' ^ IR V, . (Ni.jv)iyua' 3470. 3356, 2922 25>4> 162s. i'^O", i^o: [ 
i5o7, ! i^>2, 146: TOd 1377. NMR 6h (400 MBi, DMSOj 9.20 ~ 7 8:5 (311, br m. 
7 tf) ~ an ifi) ^ ^1 - 7 !o {3H, m), 7.U (,2H, br si 5.4S UH, s) and 2 45 
(3HvS). 


— 


AT 


12 


mp 259^ "Q mm Sk (400 MHz, DMSO) 3.39 (SH. s), 5 40 (2H, s), 6 6<> (SB, br 
&). 7 06 - 7,20 (2H, m), 7 21 - 731 (IH, m), 7.33 - 742 ( m), 7 5b (IR s) and 
8'23 (IH, s); Retention time (80:50); 2,15 imn 






46 


m V™, (KuiolVcm ' 3643. 3464, 3263, 3099, 1636. i&Ol, 156/, Ui 3, < 31 1, i:21 
and 1 170 N\IR 6f, i4m NCfe, OMSO) 4 17 C2H, br s), 4,76 (ZIL s), 6 52 (2H. b" 
s), 6 74 an, dd, 7 ! 5, 3 5 ife), 7,15 - 7,24 (5H, m) 7.72 (IH, dd, / tO, 3 5 Ik), 
7 94 (111, dd, / 1 0, 1 5 lU) md 8 08 f IH, s); Retentioa time. 0.70 niia 




0 


42 


lRV;»s(NujoI)/cm-^ 3486, 3281.3182,3075. 165^ 160.^ 1563, U60, 1409 jrd 
1377; NMR 5« (400 IVfiix. iDMSO) 0 85 (3H, i, J 7 5 H?). i 0*^ v^li, d J 6 5 il?^ 
i 37 - i 16 (2H itO 1 (j3 3 -7- , ui m) 4 "4 {^H, ^ 48 v2H, 0 (IH, s^ 




Q 


n 


N^® Oh {4!10 \n]7 DMSOi 0^ i -U t, 7 7 0 H/^ 3 07 ~ ^ lo (2H mX ^ 74 
(2H 0 ^0 t,2H ^> f 6 > (JH, ot 7 72 < ill vid, ./ 5 ^ IL, i 0 Hr), 7 

.1 ■■ lYT \ 0 ■■ iTJ ^ * C' "^'^ ^'ITI ^ y A 1J'>'\' .*.,J'^-I f--." f*"^ T-1 "K? f\ ■ 

" 9^ {iH tui,hui i III i>> iid^ \' iii t, / "* u ti/) Aiiai vaitvi io c iitij„,Ne)if, 
0 35 H,.0- C 53.36, H, 5.06, N, 72, Fnuad C 53 39 H, 5.03; N, 28 3S 


248 


Q 


42 


NMR 6h (400 MHz, DMSO) 3.70 - 3 77 (2Ii m\ 4.80 (2H, s\ 5.10 (IH, d, J 9.5 
ife), 5.21 (IH, 4^ 17:0 Hz), 5.75 ~ 5.88 (IR m). 6.50 (2a s), 6.75 <iH, s), 7.72 
UH, d, J 2,5 HkI 7.95 (la 8.05 (IH, s) and 8.39 (IH, t, /5,0 H2I; Anal calcd 
for Ct4Hj4N,02 ' 0.7 H3O. C, 54.08; a 4,99; N, 27.03. Fotiad: C, 53.96; a 4,64. 
N. 26.78. 


249 


Q 




NMR 5h (400 MH? DMSO) 5 01 f2ll 6 ^ J '2H 6 ^6 f IH. s\ 27 - 7 33 
( IH m), / 36 - 7 Kill m> 7 ^0 , i^H nu 7 ^6 (IH, y, S 10 UH, ,md 

20 S7 FoutKl C, 'iOR? H, ^ "5 N 20 5h 




AF 


54 


IK v„>,^ (NitjoiVcm 3^-12 "-y//, 3336, ^22i 1644, '*is^), iDO', 1464, 1409. 
1377 I33i ar.d 1500, ^5MR Sjj (400 MHz, DMSO) 2.1:> (.3H, i), 2 35 ^H, s), 
5.2s < 2n V 6 "4 - 6.77 (IH, m), 6,92 (IH, sX 6,97 (IH, d. J 8.0 Hz), 7,04 (IH, d 
i 7 1 H/) " 28 (IH. t, / 8.0 Hz) 7 74 <ia d. J 3,0 Hz), 7.96 (HI. s). 8.14 (IH, ^) 
aiid 10.46 (1H,S), 




AL 




mp 247 - 252 «C; IR v^, (NxijolVcm' 3328, 2«22, l6oi, 1 ^86, !4t)4 i37fc .mJ 
767, NMR 5h (400 MHz, DMSO) i.2S (3H. d, / 6 5 Ik), i 74 3 87 (HI. av. 
4 30 (IH, dd, J 14, 5,5 B&\ 4,43 (IH, dd, / 14, 7.5 M?), 6,9i - 6 95 ( i H, m^, 7 99 
(la 4 i 3.5 mX 8.23 (Hi s> and 8.46 - 8.60 (4H, m)i Retentioo time (50:20)- 

U.oi HiHl 




Q 




44 


TR v„,aNuiol)/cm-' 3480,3275, am 3086, 1660, 1608, 1568. 1462 1414 13^8 
^nd 1 3:>9, NMR (400 MHz, DMSO) ^20 (6H, fe), 2 37 (211, t, ./ d < > lU > 2 1 
1>H, q J 6 0 Hz) 4.76 (2H, s), 6 'JO (2H. &), 6.73 - 6.77 (IH, in) 7 72 [ tH, d J 
H^) 795 (iH, i), 8 04 (Hi b), 8 19 (IH, t, / 5.0 Ha), Aiaal calcd lor 
,dii^N<h 0 6 liO C 52 %, H tjy, N, 28.SX Foond: C, 5184; H, 5,83, N, 
28.58. 



92 



' 253 


AC 


i 
1 


IR V 0.,^ (Ni.5ol i/c 1 ' 2923> 165L i it>3; KMR 5ii (400 MIL, DMSU) 8 37 < UI m 
f & 0" - S C( 'JH, nv «1 - 7.79 {IH, m), 740 ~ 7 \5 (,2H, m) 7 2i - J6 n ), 
0 83 III txii jHd 5 32 (2H b) 




AL 




^ Vmx (NajoiyciH ' 3500 - 2500 br, 2923, 2?53, io59, 1585. 1463 and 1378. 
NMR 5si (400 MBz, DMSO) 8.52 (la s), $,4g (2H, br s). Z21 {IR, s), 7.96 (IH, 

(] f'^'i Hi/^ fi^l /IH Y< T ^ ^ TTy'i 4 4,0 M T til *? 7 *> H'A A 'Xi f~lT-r rfrf T 
^« vJ*sj xiA)^ Ki*y i. ii.iiy Uh j *>.J *T'*T^ v-ixi.* wu» J xH■..J^ n/tji *r>^-y vitHy UU-t j 

14.5. 5 5 fl/), 3 88-3 73 au,in) and 2,33 C'llsj 








\tp ! Ri.o - lb t 7 •C\ N>m 5s l^iOO JifH/. DMSO) 7 <.'8 ^ 7,95 UH, 1 1), 7 <H 
7 93 (la m\ 7.71 (IH, d. / 3 5 lUh ?.00 - C.94 (IE. br m), 6.74 iia dd, J 3.5, 
2 0 Hz), 6.49 i2H, br s) 4.10 (2H, br t, J 5,3 m, 3.34 (2H, l»* J 6.0 Hz) md 

1,33 (msy. 


256 


AC 


12 


IRVav«(NuJoiycm*3318,2922,2854, IW, 158S, 1538. 1456, 1406. 1577, 1356 
aad BOS; NMR Ss (400 MHz. DMSO) 8.20 (IH, sX 7.9'' - 7.94 (IH, m), 7.70 
an, *!, J 3.5 Hz), 7,25 (2H, d. J 8.0 7.18 (2a a, ./ 8.0 Hz), 7.06 ^H, d. J 8.0 
Hz), 6 76 _ 6 71 ( T«), 5.2' (2B, s), 4 50 l2K, bi d. J 0.0 Bz\ 2 2r (3n ^) and 
2.25 (3a a). 


25? 


\ 

F 




Mp 190 (dec). IR v„nx fNujolVcm'' 3379. 292.3, 2S54, 1679, 1649, 1626. 1600, 
158\ i -Wl Af>a 1 ^^77, NMR 4 < *00 MHz, IMSOi 8.49 (jH, s>, 8.39 ~ JJ,25 {3H. 
til}, ci. iV (. m, sif. / .y.^ J J.J iJZfy!S}<y\i \i]iUOSii J ^iJt > 
6,0 Hz) mid 3.41. ~ 3.3i (211, ra). 


. 258 


AC 


2 


Nam 5s am urn, dmsc ) 7.74 (ih, sx 7 71 vIh, s), 7.57 (la d, / 3.5 Hz). 

7.22 (5Ii d,i7 5 Ik), 7.15 ~7.0i OH xa). 6.57 (la dd, J 3.5, 1.5 Hz), 5.17 (2H, 
s), 4-93 (4a br s), 2.33 (6a s) and 2.31 (Sa s). 




AC 


29 


IH vwCNujoiyciB-* 3324, 31S9, 3085, 1649. 1587, 156S, 1527, 1463. 14H, 13V 
and 1347; NMR 6g (400 MHz, DMSO) 5.48 (2H s), 6.58 (2H, $), 6.73 - 6.77 

(la m). 8.2] (IB, s\ and S 26 - 8 31 < 111 « ) 


1 

260 


AG 




IR v,^, (Ni ioi )/cra ' 2924, 285 4, « .'^8'?, 15 1 i 462, NMk ?>ii im \D 1.., DUSO^ 
9 44 cm 8.17 {IH, s). 7.96 7,95 f IH. m), 7.73 - 7.72 i5a 'n\ 7.15 (2tl, d. ; 

SHr^ f«7fi-fi74 flW Hi's #;77/?W A fRS Wsr^ fi fiH i'JW Wr «^ ^nrf ^ 17Y'>W 

5). 




AC 


70 


SI V,^, (V«r>ii^,v,' ?290, 2V22, 2'^^4 k-U 1^^ \fMR o„ *4o0 ' 
DMSO) Sn< la 7 9'> 7 iu ( ill n ) - 7 70 (, IH uj), 7 2(i (2a a. 7 h 5 | 
RvX 6 90 (2a d, J S.5 l-Iz), 6,75 - 6.73 f la ffiX 6 54 (2a br s), 5 23 r2H, s) a-id 
3.72(3H,,s), ' ' 






40 


A'lp 2." - 259 'C; m (Nttjo3)/ca*"' 3326, 3147, 3111. 1654, 1640, 1615, 1,587, 
4d i . 141 5 and 1376; ^iMR gjj (400 MHz, DMSO) 8,62 <ia s), 8< 10 (la d, J 2.0 
Ih.), 7 48 (la d, i 2.5 mi 7.45 ~ 7.36 (la m), 7.3 1 - 7-24 {2H, m), 7.23 - 7.16 
flH.m) and 5.43 (ias)< 


263 


4M 


j 

28 1 


NiStK Oh (400 MHz, DMSO) 5.65 (2H, s) 7 IS - 7 31 CH. iv^t 7.?<i - ' 4*^ (3Ii, 
ii.), 7,55 - 7.62 (IH. m), 8,64 UK, s). 8 87 (la fc) atid 9 >8 {.3H, ), Reu-ijnoi! 
tiiiie: 0,98 niiii (80:50) 



WO«2;05>521 



93 



PCI 'C.802/<R)<rt» 





AM 


'?<i 


BR v,^,, (NijjolVun "^^00 r'^'.O 2921. ifcO, im. l^2<x 1462 Wi5 
and 1377; NMR 5a (400 MHz. OMSO) 8 75 fill. sX SJ4 {ill d, J 2 0 IU\ 7 :?! 
( IH, J X% Hz), "43 (la t, / 8.0 H«;, 7.29 - 7,20 (3H, m) a«d 5.43 UH, s). 




AO 




IR v„^., a^m/cm^ 3ML 2919, iM6, 1463, 1378 «599 lod 738; NMR ^ (400 
Mi{2, DMSO^ 8 74 ( li s)> 7.69 - 7 59 UH, ni). 7 58 - 7 51 (Hi, m), 7 48 (lit % 
} 1 0/) 7 34 - 7 (/jH, m), 5.42 (2H, s) md 2.40 0H. s) 


366 


AC 


26 


NMK 5jE, (400 MIk, DMSO) 8.16 (111 s), 7.67 (IH, d, ./ 3.5 Tl'^j. 7 :5 (jit / 
8.0 Hz), 6.91 - (2H, m), 6.8 1(1M, d, J 7 5 Ml 6.54 (2H, br s), 6.38 (IH, 4 J 
3.5 Uz). 5;26 s). 3,72 (3H.S) and 2.40 (3H, «). 




AC 


38 


«T{> i<30 ^ - 190 6 ili v„^, (DRVcm'" 3502, ^Wo, 3192, ^089, 27M) J7^ % 1633 
and 122S, NMR ,400 K'lHz, 1>MS0) 9 UH 9 12 (iH. s\ 8 24 ^> 
7 43 - 7 33 UH m\ 7 2h-l 21 (III m\ ^ :0 - 7 10 (2H. m), ft ^1 (2}} br s . and 
5.40 (2H.S), 




AC 


37 


mp i&.l.U - io3.,S C, ; IK V>-sav (J,)K)/(,.!ii .-i.-^/.d, ,-)Z{.iy, ,iviyi. 2o>D, Oys. 13 W, 
1466, NMR Si. (40O MIU DMSO ) 8 2 1 UH, s), 7 % ? 95 (IH n), 7.80 7 76 
(IH m\ ITi'l 74 < in, mi. / 35 . IH, d. 7 5 Hz) 7 00 (IH, d, ^ 7 5 lizX 6 76 - 
0 75 ( ill m). 6.53 OH, hi U 5 97 - 5 87 UH< to), 5,41 {HI 5 31 - 5.25 (IH, 
ra). 5,18 - 3 14 an. Ill) 4 50 (211, s) and 4.05 - 4,03 (2H. mY kml Cakd fo 

22.91. 


269 


AC 


73 


lRvQ,,,(Nuiol)/cm-' 3332, 3204. 2923. 164S. 1588. 1515, i4D4. 1342, 1166, 1010, 
842 ted 738, NMR 6k (400 Mil?, DMSO) 5 40 (2H. s) t> ^" t21i ~\ b - 6 7t> 
( IH, u ). 7 20 (IB, dd. J 8.5. 1.5 H?), 7.38 - 7.41 UH. m). 7 74 ( !H, 3 5 H?j. 
'? OA _ 7 QS C^f? tn^ awi 8"?4 HTT iV Anal rsti'A far C,^V!,aK^CU • 0 ^ l-f^O C 

56.825 H. 4.21; H. 23;39. Found; d 57^07; JEi 4.13;K 22.99. 


>70 


AC 


29 


mp 190.4 ~ 190.5 "C; m >f^-^ (Nujoiycm^ 3457, 3311, 2923, 1724, 1586. 1456, 
1348, 1129, 849. 757. 523 and 516; NMR Sh (400 Mfiis, DMSO) 8-15 (iH. s). 
S.02 (IH, a, J 8,5 H2), 7.97 - 7.94 (IH, m), 7.72 (2H, t, / 3.. Uz), 7.29 (IH, t, ./ 
7,5 Hz), 7,04 (1H> d, J 7,0 Hk), 6,95 (IH, d, / 4.0 HU), 6.75 - 6,72 UH, m), C 57 
(ms), 5,56 (ms) and i,64 C9Hi s). 




AQ 


69 


mp 305.4 " 306.8 »C; Ht (NujolVcm' 3324. 3209, 2923, 1639, 1392, 1465, 
141 1, 1303, 1 166, 1015, SSI md 750; mm (400 mir, DMSO> 11 ..J (IH, s). 
8.10 (JH, 8), 7.96 - 7.94 (latal 7,71 (111, d / in IT ^ 7 35 {2H, t / 3 fl Hz^ 
7 03 (IH, t, 7,5 Hz), 6.78 (IH. di y 8.0 Hz), o t " T u Mi (3T{ i<j,d 
5.53 mis). 




AQ 


62 


IR v^„ (DRVcm 3^82, 3201, 1595. }46l, 120S. 'iH, lU)f 1023, 94^K 887, 
840. 793, 738, 655, 595 and 505, NMK 5(i !4mO MIT/. DMSO^ 1 1 OS ( H{, s), 8 17 
UH, s), 7 95 - 7 9? t 111, III 7 ''1 (IF, J ,/ ^ 0 Ti- ), "-48 (Hi, U. 7 35 - 7 ^2 (2H, 
n!\ " Oy ( 5H il / f > ii, ' 5 - 0 ""3 u» i 5 1 (2H, s! 6 3*) ( UL a) ma ^ '^^ 
(2kl s). 


273 


VC 


82 


mrk bu 1.400 dmso) 8.29 (la i), & 07 {la s), 7 si (iK, d. 8 5 ik;, 

7 >7 (2H, d, ,/ 4.0 Hx), 7.51 (IH, d, J }^ Hz ), 7.39 (IH, s), 6.79 - 6.76 (IH, m), 
6.66 ua s ), 6,52 (IH, s), 6.44 (UU d, J 3.5 Hz ), 5.50 (2H. s) and 1.59 (9H, d, / 
7.5 Hz). 
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Adenosine Receptor Binding 
Binding Affinities at Mm Kecepfors 

The compounds weie examined in assay medbun ig in vitro binding to human adenosine 
^ V s !CvepTor<- M doternjmj . *u . >pi vMct'* o, die adenosine A^a receptor selective 
itidioligand [''HJ-CGS 21680 a&mg ^iaiidaid tecliiuques. The results are simiiBarised in 
Table 3. 



iO 



Example 




Exaitipie 3 


23 


mampie 13 12 


Example 26 


1 


Example 36 


7 


Example 37 


4 


Exampie 38 


1 


Example 39 


1 


Example 45 


2 


Example 4? 


1 


Example S2 


5 


Examples? 


12 


Example 68 


9 


Example 79 


1 




5 


Fxampk S3 


13 


Example 92 


6 


Exanip.e ''■>^ 


4 


Examjilc iUo 


1 


Example 112 


8 



95 



Examoie H 8 




Exampte 125 


6 


HxBjEBpIe 126 


7 


Ex3inplc 127 


9 


j^ample 141 


36 
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5 HaioperidoMuduced hypalocomotion model 

It has previously been demonstrated that adenosine antagonists, such as theophylline, can 

reverse the behavioural depressant effects of dopamine antagonist, such as haioperidol, in 
lodents (Maiidhane S.N. et aU Adenosine A2 receptors modulate haloperidoWnducsd 
catalepsy in rats. Eiir. J. Pharmacol 1997, 328, 135 - 141). This approach is also 
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ctmsisciertd a valid method \n ct.uh~ a igs xvuf^ r> ^^cmral ant'parkinsonian effects. 
Thus, tue Mhiy of nove) adenosine 3iitagoriii>!,& olock haiopeiidoi-mduced deficits in 
locomotor activity in mice can be o&ed to assess both in vivo and potential antipaiidnsutiian 

Method 

Female TO isice (25-?Og) ob{a:ned horn Tl C^K. I'K, Jtc used tuv aU experiments. Animals 
ax^ housed in groups of 8 [cage si?,e ~ 40 (width) x 40 Uwigth) x 20 height)cm] under 12iii- 
Jigiit/dark cycle QighU an 08:00fer), m a temperatore (20 ± 2*C) and huinidity (55 ± 15%) 
10 coatroUed euvixoimient. Animals have free access to food and water, and are allowed at 
Least 7 days to acclimatize after delivery before expeidmental use, 

Uqmd injectable haloperidol (t ml Sereamice ampoaies froin Baker Noiton, Harlow, 
15 Essex, each conMuing haloperidol BP 5 tag, batch # P424) m dUuted to a final 
concentt^tion of 0.02 mg/ra! using saline. Test compoimds aaae typically prepared as 
aqueous suspmsions in 8% Tween. AM compoun^cbs are adinirsistfimi intfapentoneaily in a 
volume of 10 ml/kg, 

20 Prpjcediire 

1.5 hours befopB testings mice are admtnisteaced 0.2 mgfkg halopeiido!, a dose that reduces 
bj^eline locomotor activity by at least 50%. Test sobsteaces are typically sdminist^ed 5- 
60 iianutes prior to testing. The animals are then placed individually into clean, clear 
poiycarlwnate cages [20 (width) x 40 (length) x 20 (height) cm , wiih a fiat perforated, 
25 Pcrspex lid]. Horizontal locomotor activity is determined by placiTig the cages within a 
frame contisimiig a 3 ,\ 6 arr^y (if plioii'jds linked to a compiiter, which tabulates U^-am 
breaks. Mice are left undisturbed to £.,\piore for 1 hour, and the niinaber of beams break;; 
jnade during this period serves as a rtcord of locfjrrtoior activity which is compared with 
data for contro! animals for statistically sigfiiircant diffesrences. 

30 

6-OHJ>A Model 

Parkmson's disease is a pragressive neurodegenerative disorder characterised by symptoms 
of muscle rigidity, tremor, paucity of movement (hypokinesia), and postural instability. It 
has been established for some time that the primary deficit in PD is a loss of dopaminergic 
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noiirono^ m the Ptib-^iantia nigia which pxoject to tlie striafam, and indeed a sulwtantial 
propi-^iuoa Of stnalal at fp<5iTi5ne is lost (ca SO-SSC^l before sviriptoms axe obsen'cd. The 
!o^s o{ ^{T-i^uI d(»p^/i^ju rc-^x Ir n\ :,D-C'!n.; ..rf" > J t;v r^.^N.^. g^«g>.a, ^wS^tjc^ of nueloi 
which icguiaie . rnooUi <ind \\C)> ^u-o-.u i.i^itu 'uoxor-xn? tB!:.nami f-. Giinamaie pnd 
5 Pcixkiiison's Disease Mol. NenfohioL 1996, 12, 73 - <)4i The iiciuochnnjcul dtficus seen 
IB Paikinson's disease can be reproduced by local rajecuon of ihe dopainmeigic aemoioxui 
6-hydroxydopanHne into htam i«gions containing either the cell bodies or axonal fibres of 
the m^isMataPl iieiim 

10 By uisil^tssfMiy Jesioniiig tb$ nigrosfnaM pathway on only one-sid^s of the biaia, a 
beha\dourai asyOTinetfy in movement inhibition is observed, Although unilaferally-Iesioned 
aiitmals are sUJl isjobile and enable of self ni«?ntena£ic$, the reinaimijg dopasirnne-sejisilive 
neuroses on the ie^oned side become sujpersens^ve to stinialatiott, %is is <tenionstrafe4 
by the obsexvation that following systemic administratiaii of dopaiiiine agonists, such as 

15 apomorphiBS, animals show a pronomieed rotation in a direction contfalateral to the side of 
lesioning. The ability of compounds to induce contralaterai rotations in 6-OHDA lesioned: 
rats has proven to be a x^ensitive model to predict drug efficacy in the tTeatment of 
ParMnsoa's Disessse, 

20 AniTnais 

Maie Spn-igue-Dav^ley rats, obtj-dned from CharJes River, aiT used for ai! experiments. 
Animals are housed in groups of 5 mdsx 12hr Vifm/d-drk cycle flights on 08:00hr}. in a 
temperature (20 ± 2°C) and humidity (55 ± 15%) controlled environnient. Animals have 
foe access to food and water, and are allowed at least 7 days to accHmatiee after delivery 
25 before experimesalaal use. 

Ascorbic acid» desipt^tie* 6-OHDA and ;^omc»pMtie (Sigma-Aldiich, Poole, UK)* 6- 
OHDA is .fiteshly prepared a» a solution in 0.2% ascorbate at a concentration of 4 mg/tnL 
30 prior to surgery. Pesipramine is dissolved in warm saline, and administered in a volume of 
1 ml/kg. Apomoiphine is dissolved in 0.02% ascorbate and administered in a volume of 2 
mUkg. Test coitnpounds are suspended in 8%Tween and injected in a volume of 2 ml/fcg. 
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15 minute& prior to surgery, animals ate given an intraperitoncai injcctioB of the 
noradi^jaexpc uptake inhibitor desiprajiune (25 rag/kg) to prevent dainage to iion-dopajtiiae. 
neurones. Animals are then placed hx an anaesthetic chamber and anaspthetised using a 
5 traxlire of oxygen mid iscfiuiane Onoc uuconsoious, the anuuais arc tjansfened to a 
slerectdxic fxanie, vi-beio aTJ<ie^:h«*^d nuv.r:fiined through a mask. The top oi the amnial's 
head is shaved Mid stcul'-^cd UiUii: 3\ -ociric sohnjon. Once <h\\ a 2 cm foi^g -.-^icmon -k 
made alonj, d^e niidbnc ot the soAlp and thi skm letiactod and ( hppcd hack to e\pos£ the 
slxVn. A small hole is then dnilcd through the skill abosc die inicctior^ n In order to 

10 lesion the ntgro&lriaial pathway, tlie injectioti cannula is slowly lowered to ptt^iuun above 
the xi^t medial foreferain buisdle at -3.2 n«n anterior posterior, -1.5 mni medial lateral 
ftom hiegma, and to a depth of 7.2 mm below the duramater. 2 minutes after lowing the 
cannula, 2 fiL of 6-OHDA is infused at a rate of 0.5 fjL/min ovex 4 minute, ycilding a final 
dose of 8 p,g< The cannda is then left in place for a further 5 ininutes to facilitate diffusion 

15 hefott: being slowly wididrawn, I1ie sldn is then suttwied shut using Bthicon W501 Mmtllf, 
and the animal removed uom the strereotaxic franie and retiu-ncd to its homecage. The rats 
are allowed 2 weeks to recover from sui-ger>' before behavioural testing. 

i\ p paratug 

20 kotaliona} bchav lour 5 s measured usitig an ei^t station rotameter system pmvided i>y Med 
Associate:;, San l>iego, LSA. Each station is comprised of a skinless sted bowl {45 cm 
diameter x 15 cm high) eoclixsed :r l t7t.n5»{>aient Pxxi,v,la<J oo\er rtmning around the edge 
oi the bosvl, and extending to a height Oi 29 cm. To abbess toi<'itK}n, ruts are placed in cloth 
jacket attached to a sprsng tether connected to optical rotamtner positioned above the hmsJ, 

35 which ^sesse« movement to tlie ieft or right either as partial (45*') or full (36(F) rotations. 
All eight stations are interfaced to a cotnputer that tabulated data. 

Procedure 

To ^edLue s.tres.s duriui! dru^ testing, iats arc initially habituated to the appttiatjs tor 15 
30 jinnnites on four c<m^t. cuti's t; days. On die test day, rats are given an inti-apcntoneat injection 
of test compound 30 minutes prior to testing. Jnimediateiy prior to testing, amnials are 
given a subcutaneous injection of a subthreshold dose of apomorplme, then placed in the 
harness attd the number of rotations recorded for one hour. The total number of full 
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contraiatral rotations taing thp hmir test ipmd serves as p Ijjdejt <af sa«ipasla^^ drug 

efficacy. 



100 

CLAIMS 

1 Use of a ccBiipband of f6n»uia (I): 




Be 

a) 

Ri is selected aikyi, ^ryi, ^koxy, aryibxy, fhioalifcyl, thiparyl, CN, halo* HRj^s, 

M4Cm5, Ni?4C»t5a«.»^ and NJUSQaR,; 

is sfetected from N, O or SncontiainiKg het^stpa^^^^ groops, wheipin the feeterosryi Is 

attaclied via m msatarated caxbcsn atons whieb is adjacent to one or tm O or S- 
10 heteioatora(s), other than ottltcoitho -disii'bsti tuted beteroaryl groups; 

E j is selected from H, alkyl. CORg, CONR9R10, CONRgNRsRio. COaRj, and SO^Ri , ; 

R4, R5 and R« are independently selected from H, alkyl and aryi or where R5 and Eg arein 

m (NR5R6.) group then R5 aiid 3«ay be linked to form a hetemcydic ring; 

Ryis selec:ted from alkyl and aryl; 
IS R*, Rs and Rib are independentiy selected from fi, alkyl and myh or R<> and Rio may be 

Baked td form s heteiocycHe riag, or where R&, R9 and Rkj are k a (COMsNRsRia) grpnjj, 

Rg fUidR<f may be linked to form a heterocycUc ^oap; and 

Rji is selected ftoiB alkyl aryl, 

w a phaiin«Ucajly a^^^ salt thei^rof or |(rodnjg theieof , m the manufacture of a 
20 meiScaniertf for !Gbe tr^tment or pfreyenUon pf st diskJt'derin: which the blockthg of pujjne 
isceptors may be beneficial; 



2. Use accoiding to cMm X v^^hetsm Rj is seiectesi ftom HRjRg, aJkdxy, thioalkyl and 
alkyi. 

25 



IQi 

3- Use accordmg to claiTn i wherein R; is . icd I lOin Nl h. 

4, Use accordrag to dalm 1 wbersin Ri is selected from NR4CORS, MjR,tC0NXsR6, 
5 NR4CO2R7 aud NR4SO2R7, and jR4 is selected from H and aikyl 

5. Use accoKiing to claixja 1 wherein Rj is selected itom jNHCORs, MTONRs-Re* 
10 6, Use iceoj^pg to wty j«ffieedi«g Glsim vvheam R2 is ansafestitoted at eite ortjio 

{K^itiOR. 

7. Use accaaiing to any preceding claim R2 is an usisubstitated heteroaQ'l group. 
IS S. Use according to any preceding claim whetein R2 is selected from 2~f«ryl, 2-thienyl, 2- 

9, t% aK;<;»«|iBg to any jKiece<Siig c^^ wherein Ra is 2-|tiryi. 

W to. Use according to any laeeeding elaim whenan R3 is seiect!^ £t©m B, jdkyl smd 
eOKRsRio< 

11. Use according to claim 10 whef«an K3 is seledied from H, substituted aOiyi and 
CONR#io whetmi said substituted aflcyl is sefected ftom aryiailcyl and allcyl substituted by 

] 2. Use according i;o miy of claims I to 9 wherein Ra is selected fionj CX)R« and Rg is 

selecteti trom atkyi and aiyl 

30 13. Use according to any of claims 1 to 9 wherein Rj is selected from CONR^Rio and R9 is 
feyefeogep. 

14, Use accordiag fo cMm X3 wberein Ra is selected ftom COMR^m Rs* is hyttogeii and 
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Rio IS sdleet^ tern alkyl 

15, Use accofdmg to claim 1 3 wherem Rs is ml&M feia OT^iEsl^xt}, iK?> ki]i5«cit<)geii md 

5 

16, Vm acco«3i?ig to claim 13, 14 orI5 wheifeb la selected ftoiii GOMK,<>R3o, is 
liycicojgea aM Rjo is selected fkjm m atyi 

17, TJse aeeonSng to claim 15 or M: ^'s^teresm said 30 isseli^d firom phenyl ^ iMesyJ^ 
to ftirylandpyiiayl. 

18, Use acpoiiding to any of cMms 1 to 9 wfteSem Rs is seleeM^^^ ^Ssyi. 

19, Use accoRling to any of claims i to 9 whereiii R3 is alk:\'1 sut)stitote4 by a substimeat 
15 R12 wbereiii R12 is selected from hydroxy, alkoxy, diaikylaimno, MH2, aryioxy, CN, halo, 

cycioalkyl, aryl, non-aromadc heteRxryclyl COjRb, CONRaNRyRio^ 
€(?sNEi3)HaMRj& NRi3<mi4,iSnai3CQ2Eu, trialjQ^^ and fhihalimido, whsim R14 
and Ri5 ate selected from hydrogeit, aikyi and ai^, w wlieas Rw and ilis are in m 
(NRi>iKi5)^)pt Xtj^Md Ri5 BJay bis KfilsseaEi to foim a het^yelie ling. 

20 

20, tJse aeeond^^tp daaa^;!^ ^^fees^eia Rials se^^ m:yimd€QBR{Mi$. 

21 tfse assotdiag toelaka 19 wherein is seiected tat i^yl, thi^yi, fur^, indol^ 
and pyiidyi 

25 

22, V?.c accoalitig to claim or 21 wherein Rj2 is aiyl substituted by NK^Rc,, aiicyi. 
ulkoxy, baiogeti. 1^0;;, CN, hydix>xy, MfOH, CHO, CONR^Rg, CO2R5, NJttCORs, 

30 NR4CO2R7, Nii4S02R7, OCO^R? and aryl 

23. Use accotdmg to claim 19 or 21 wherein Rn is aiyl substtttjted by MRsRg, alkyi and 
halogen. 
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24. Use according to claim .19 or 2i wherein Rn is iuyi suisstituted by substituted alksi 
selected frt>m from afkoxyalicyi, hydroxyalkyi, aiainoaJkyi and haloalkyi, 

5 25. Use according to claim 19 ca: 21 whexean Ri2 i§ atyl sabstituted by unsubstitoted alkyi, 
HH2 andfiucHo. 

26. Use accordiag to claim 19 whesdu R12 is CONR^^n mi Ru is hy<Six)^. 

27, Use accordiflg to claim 19 or 26 whetseaa B.j2 is CBNRi^Rjs and Ris is selected fcom 
10 alicyl substituted by one or more substituent g£OUp(8) selected feinj hydrtsxy, alkoxy and 

diiiOcylamino. 

2H. Use according to according 10 any preceding claim vvherein R4 aiid Rjj are 
inde|}eBdently selected from H and dlsyl 

15 

29, Use accoixiing to claim 1 wheiein Ri is Nlfe, Ra is 2-fttryi snd R3 is aryialkyl, 
preferably arylmetliyL 

30, Use according to claim 1 wherein the compound of formula (I) is selected from; 
20 N,N-Dimethyi*6-(2-furyi>U/-pttdtte-a-amine^ 

6-(2-Faryl)-ii?-pndn©-2vantine; 

6-(2-FjjryI)-2rmethyltbiQ-I/f-piniiie; 

2-Ainino-N-bea2yl-6-(2-tuiyi)-9Hrpuriner9^ 

2-AtaiiicHb?-^i-butyl-6-{2-furyl>9//-purine-9-carboxa3nide; 
25 2~AnM«o-€-(2-furyl)-NK'4-methoxybenzyi)-9//-pm-ine-9-<;a£box^ 

2-Ainirjin-6-(24uiyihiN-(4-Tnethy}ben:<y0-9//-purine-9-carW^ 

2-ArainO"N-(-<iUorobenzyl)-6~(2-furyl)-9ff-purine--9-<;a-bos:amide; 

( \ S)-2-AiKiuo-6-<2-ftirylV-N-( 1 -pi-tc^i yietb}'l)-0//-puri?5e"9-car]:>o\amide; 

2-Amino-6-C2-iur>''iVN-(3-imnbytbenz\': >-9//-nunne-9-o^rbaxarnids; 
30 2-Arn^ilO-6-(2-i■u^^1)-N-/^•pen^^i-9i/■■fl!r^k'■V-o^^-boxan•ade; 

6-f24->ur>'l)~Q-(i-phenyl-l-propene-3-yi;-9/j-paune-2-am5ne; 

6-f2-Flini)~9-(3'phenylpropy1)--9//-pi3tine-2--aniine; 

2~AiBino-NM4-fluombenzyl)-6-{2-furyi)-9/^-purine-9-carboxamide; 
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2-AmHK> N (,3 i-C)C>\i' .-^Dt" oV-b ,2-^1-^ ''-^>>f-|)unoc-9^ai-boxaiiude; 

Ammo-6-(,2 fti'AlV>\-(2-i:)hejiyJethyi)-9H piiuBe-^-cajboxarotde, 
2-j;\iaino N-{24-dicWoroben7yl)-6-(2-furyl)-9//-puime-9-carboxamide; 
5 Bmzyl 2-atm»o~6-(2-&iryi)-9H-p«nne-9'Carboxylate; 
N-BenzyI-2-me(hoxy-6~(2-furyi)-9i?-purine-9-catboxanude: 
2-Amiao-N-benzy3-6-(24w'yl)~N~metbyI-9H-puriae-9-caiboxa^ 
9-(3-GMorobeimyi)-6-(3'Hforyi)-9j5f-p«jine-2-m^ 
6~(2-Furyl)-9-(3-methylbenzyl)-9H-'puriiie-2~arnise; 
10 6-(2-RiryJ>9-(4-niethylbenzyi)-9H-punne-2-anune; 

2-Ammo-N-(3-cMorophenyiV6-(24'aiyl>-9H-purine-9"aceiaiiiide; 

9-(2-FIuorobenzyi)-&-(2'ftiryl)-9i?-puniK-2-ari5ne; 

6<2-Furyl)-9-(44rifluororaethY]t>en7%')-9//-pun5ic-2-<jJB3nc, 

15 6-(2-FuryI)-y-(2~phen>iethcn\{)suIphony]-9//-pun]ie-2-amine; 

6-U-FurylV9-(3-i3-pyridyl)propyn-9//-pUfmc-2-aiKiae; 

9H3~Aminob6nzyl)-6-(2-furyl>9JJ-puri«e-2-a38iine; 

6H2~F^yI)-9-(3-methDxybenzyl)-9H-p««aef2-arm^ 

2-AimttO-6'-(2-furyij-N-(2rfuryira«Shyi)-9i?>p^^ 
20 2-Aimno-6-(2-f«ryl)-N-(2-thienylmethyl)-9j^-pori«e-9-c^ 

9-(4-Methylbenzyn-6-<5~methyl-2-fu£yi>-9H-parine-2-a)(^ 

9-i2,6'Dinuoroben?yI)'6-{2-furyi)~9i?-puriJie-2-ainiiie; 

6-(2~Fun i V9-! 6-iueih>l -2-pyndy])methyl-9//-purine-2-amine: 

6-(2-Fur> iV9-t.2-( i -methyl- 1 H-tmida/ol-4-y)su1phonylamino)!x^nzyl)-yii-puiine-2--aiala^^ 
25 9-\^5 Chioro 2-thicnvlTnLt!!\ \) b u"* iut> 1 i j sl 2-3raine; 

9-(2-Fiuorobenzyl>-t>-(4~jT3t;ihyi-2 tiuazoi} Ji-paruie-2-aiT»ne, and 
9<2-Fi«Qro-5-wtK)beiixyl)-6K2-furyl>9J3-puane-^^ 

3L A Bietbod of tieating or piv venting a disotdei m which tiie bJocking of purine 
30 Tsceptors may be bsneftciai eoTXjpnsmg adtKiiusiration to a subject m need of such 
treatment an effective dose of a compound as set oat m my one of dairas 1 to 30 or a 
phaiinaceutically acceptable salt thereoi 



m 

32. A use or method accordmg to any precsding elalai whereiii the ^sor4er is causeii by 
the h^'perfunctioBing of purine receptoirs. 

33< A use wmsaKjd acco3?aiiig to any pte<5e^ tlje jmrme ssosptoxs are 

M, A use pjr Jiie^od accdrding to Gpm 33 \\iierem the adsiiGsme feceptoss are Aa^ 

10 35, ii. use or metho(i as set put iii aiiy one of cimim 1 to M whejtslii said diprdei: i# t 
movoijent disorder, 

36. A use or meUiod accorditig to claim 35 wheisin the movement disorder is 
is .Parkinson's disease. 

37. A use or method according to claim 36 for treatment of drug-induced Parkinsonism, 
post-encephalitic Parkinsonism, Parkinsomsm induced by poisoning or post-trautnatic 
ParMnson's disease, 

m 

38. A use or method according to ciaim 35 wherein the movesiaeat discrder is 
progressive supemnciear p^sy, Htintingtons disease, multiple system atrophy, corttcobasal 
degeneration, Wilsons disease, Hallerrorden-Spare disease, progressive pallidal atophy, 
Dopa-responsive dystonia-Parkiasonism, spasticity or oth<s- disordei^ of the basal ganglia 

25 wMeh result in dysMnesia?, 

39. A U5e or method according to any one of claims 35 to 38 wherein tl-se compound of 
foimula (I J is in combination with one or more additional dmgs useful in die treatment of 
movement disorders, the components being in the same formulation or in separate 

30 formiiiations for administration simuitaneousiy or seqaentialiy. 
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40, A use or method according to ciairo 39 wherein said additional drug{:i) uaeful in the 
treatment of movement disorders is/are a di'ug useiid in the trtiatment of Parivinson's 
disease. 

5 4h A use or method according to cMm 39 or 40 wherein fee or one of the additional 
drugs is L-BOPA or a dopamine agomst. 

42. A use or method according to any one of claims 1 to 34 wherem said disorder is 
depression, cognitive or memory impatrmeiitf acute or clmsnic pain, ADHD or narcolepsy. 

10 

43. A use or mettiod according to claim 42 wherda said cognitive or memory 
impMHiieat disorder is AJziieitner's disease. 

44. Use of a compound as ^ci out ir. my o:a- ot cUirj.-. 1 ;o 3(i w a [jhiimiaceuticaHy 
15 acceptable saU thereof in ihe manufacture of a iiiedicainent for iicuTuprotection. in a subject, 

45. A method of neuroprotection comprising administration to a subject in need of such 
tieaiment an effective dose of a compound as set out in any one of clain^ 1 to 30 or a 
phan&aceuticaliy acceptable salt thereof, 

30 

46. A me or method acccscding to claim 44 or 45 wherein said medieameat or said 
meflMxi is for neuroprotectjon m a subject sufferiBg firota or at risk from a 
neurodegenerative disorder, 

25 4?. Ause ormefito<lac«orifi»gtoclato4^ a 
movement disorder. 

48. A use or metiiod acconiing to claim 47 wherein said movemeut disorder is a 
di^pfdi^ OUtiti or 3S. 

30 

49. A use or method according to any one of claims 1 to 48 wherein the subject is 
human. 
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50, A compound according lo claim 1 or a phaiBiacevstically acceptable salt or prcsdiug 
tliereoff for tise in therapy, other than: 

(i) compounds wherein .Ri is halogen or ar>1 aitd R3 is benzyl, and preferably o&er 
5 than compounds wherein Kj is halogen or aryl; and 

(ii) compounds wherein R3 is H, Ri is KHj and Rj is thienyl, preferably other Qian 
compounds wh©Eem Rj is H and Ri is Mk, and preferably q&i&c ti^n compounds 
wherein jRa is H. 

10 51. A comptwnd according to cMm 1 or a phanMeeniicaiiy acceptafele sait or pjodrtig 

thereof, for use in therapy wherein : 

R5 is selected from NRsRg, alkoxy, tinoaikj'l and aikyi, piTefetably whei^ is select fe»n 
NRjE^, Md moi-e preferably wheieiB Rj is NFIj, and 

R3 is seieeted ii-oin alkyi and CO^^il<)R^o^ preferably wherein Rs is selected froai aibatitated. 
15 alkyi and (XJip^gRa^ inbre prefmbly wherein R3 is selected ftora sftbstitxited aiisj'l and 
CBNilgKio wherein said siibstiMed alfejl is selected from arylallgfl and alga substituted hy 
C0NEsRio< 



52. A cdmpoatid iaccordini W<^id0^m51,pe^ie, 
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